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RESULTS OF THE BLALOCK-TAUSSIG OPERATION IN 200 CASES OF 
MORBUS CAERULEUS 


MAURICE CAMPBELL, D.M., F.R.C.P. 


BY 


AND D. DEUCHAR, M.D., M.R.C.P. 


(From the Cardiac Department, Guy's Hospital) 


in 1949 we reported the results in thé first 50 patients 
with morbus caeruleus who had a Blalock—Taussig 
operation at Guy’s Hospital (Baker et al., 1949). We 
now report the results in those operated on since and a 
longer follow-up of the earlier patients. 

We have included all our 200 patients who have had 
an anastomosis performed or attempted up to the end of 
1951. Most of these (129) have been operated on by 
Mr. R. C. Brock, but 57 were operated on by Mr. 
Holmes Sellors and 14 by Mr. Ian Hill. Most of the 
patients had Fallot’s tetralogy, but we use the wider 
term morbus caeruleus because of uncertainties of diag- 
nosis: even a successful operation proves only that the 
blood flow to the lungs was inadequate and has been 
improved. First, the 200 patients are considered together 
and later in different groups such as tricuspid atresia, 
pulmonary atresia, and dextrocardia, to assess the oper- 
ative risk and the improvement to be expected. 

Age and Sex.—Most of the patients were children, 
and the age distribution is shown in Table I. Nearly 
half were between 5 and 9 years of age, over half were 


TaBLe I.—Age Distribution of Patients and Operative Deaths 





























Age in Years 
Total 
20 and 
0-4 5-9 10-14 15-19 Over 
Total No. of cases 18 90 59 21 12 200 
Deaths with opera- 
tion .. we 3 10 4 1 6 24 
Deaths at each age 17% 11% 8% 5% 50% 12% 
Very good results f ; 
among survivors 40% $3 61% 80°% 33% 56% 
| 





less than 10, and over four-fifths less than 15 years: the 
youngest was 3 and the oldest 35 years. Boys slightly 
predominated, there being 114 to 86 girls. 

-Disability—This was graded (Campbell, 1948) as IV 
in 75, III in 77, II in 44, and I in only 4 of the patients 
before operation. These last four were mostly older 
patients, about 20, who were not very disabled but were 
most anxious to be able to lead a more active life. 

Symptoms and Signs.—We are not discussing these 
further, as we have little to add to our earlier remarks 
(Baker et al., 1949). 


The Role of Special Investigations 


All the earlier and many of the later patients have 
been chosen for operation without any special inves- 
tigations (angiocardiography, cardiac catheterization, 


etc.). Where the diagnosis seems straightforward and 
there is no doubt about the presence of adequate pul- 
monary arteries this seems a reasonable policy. These 
investigations all involve at least some discomfort to the 
patient and sometimes a definite risk. : 

Circulation times were done on most patients at on 
time, but have now been abandoned, in a centre where 
cardiac catheterization and angiocardiography are avail- 
able (Campbell, 1951). 

Angiocardiography has been used most often—in just 
over one-third of the patients in this series ; it has proved 
of great value in difficult cases, but has rarely con- 
tributed much useful information in the straightforward 
ones. Briefly, its chief value in selection for anastomotic 
operations is in confirming the presence of an overriding 
aorta and in elucidating the anatomy of the systemic 
vessels and the presence of pulmonary arteries when 
this is doubtful. It is less effective than might be 
expected in deciding in a doubtful case whether the 
blood flow to the lungs is diminished or not. The 
change in the density of the lung fields and the speed 
with which the diodone passes through the lungs to the 
left side of the heart are better indications than the time 
at which the pulmonary trunk first fills (Campbell and 
Hills, 1950). Like the circulation times, it has no place 
in post-operative assessment. 

Arterial oxygen saturations have rarely been estimated 
except as a part of cardiac catheterization. Alone, they 
yield little information apart from confirming, perhaps 
more precisely than the circulation times, the presence of 
a right-to-left shunt—although they do not, as the circu- 
lation times may, distinguish whether the cyanosis is due 
to a shunt or to some change in the lungs preventing the 
normal oxygenation of the venous blood. For this dis- 
tinction a second arterial sample, taken while the patient 
breathes oxygen, is necessary. If the patient is frankly 
cyanotic the arterial oxygen saturation is superfluous. 
Its use as a means of assessing the severity of the shunt 
or the degree of improvement we have not felt to be 
justified ; its apparent objectivity gives it a spurious 
appearance of reliability, for the lability of the cyanosis 
in these patients is well known. Significant increases in 
the arterial oxygen saturation are nearly always appre- 
ciable clinically as lessened cyanosis. 

Cardiac catheterization has been performed on many 
patients with morbus caeruleus, but not all these have 
had anastomotic operations. About 30 in this series 


were so investigated, but as the results are in no way 
4806 
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peculiar to them we have reviewed all who were studied 
by this technique. We have not used catheterization to 
study the results of the anastomotic operations. The 
only change that could be detected is the shunt of arterial 
blood into one of the pulmonary arteries; by the 
nature of things it is not possible to assess its volume 
by catheterization and there are simpler criteria by which 
its mere presence or absence can be judged. 


Fallot’s Tetralogy.—In 57 catheterizations on patients 
with this diagnosis there was only one failure to enter 
the right ventricle. The pulmonary trunk was intubated 
in 45 and the aorta as well in 9 of these ; in no instance 
was the aorta entered when the pulmonary trunk was not. 
A defect of the atrial septum was demonstrated by the 
passage of the catheter in three patients. The systolic 
pressure in the right ventricle was within the normal 
range for the systemic arterial pressure. Whenever they 
were determined at the same time they showed no signi- 
ficant difference. This contrasts with pure pulmonary 
stenosis, in which the right ventricular systolic pressure 
often exceeds the systemic. The pulmonary arterial 
pressure was generally between 17/6 and 10/3 mm. Hg, 
and nearly always below the normal value of about 
23/8 mm. Hg, measured from the mid-axillary line. 

In the patients accepted as having Fallot’s tetralogy a 
right-to-left shunt was always present but varied greatly 
in size; the arterial oxygen saturation fell within the 
range 47-92%, but in over half was between 70 and 
85%. In keeping with the observations of Deuchar and 
Knebel (1952), the systemic blood flow at rest has always 
fallen within the normal range, whereas the pulmonary 
blood flow has been reduced by an amount dependent on 
the size of the shunt. 

Among the straightforward examples of Fallot’s tetra- 
logy there was evidence of a left-to-right shunt into the 
pulmonary artery in one only, and at operation the 
surgeon found a small persistent ductus arteriosus. A 
few patients with a provisional diagnosis of Fallot’s 
tetralogy have been found to have left-to-right shunts 
into either the right atrium or the right ventricle. The 
former has been observed only where anomalous pul- 
monary veins were present and the latter where post- 
mortem control or further study (angiocardiographic, 
etc.) nearly always proved the presence of some more 
complex lesion than Fallot’s tetralogy—for example, a 
single ventricle or pulmonary atresia. The finding of a 
shunt into the right ventricle is therefore a strong indi- 
cation for reconsidering a diagnosis of simple Fallot’s 
tetralogy. 

Pulmonary Atresia.—We have studied 14 patients believed 
to be examples of this condition, but were able to intubate 
the right ventricle in 10 only. Naturally the pulmonary 
trunk was not entered in any, but the aorta was entered in 
six: its seems that entry of the aorta with failure to enter 
the pulmonary trunk may help in distinguishing pulmonary 
atresia from Fallot’s tetralogy. A defect of the atrial sep- 
tum was demonstrated in 8 of the 14, including those in 
whom the right ventricle was not entered. The arterial 
oxygen saturation always fell within the range 60-84%. 
Basing blood-flow calculations on the assumption that the 
blood to the lungs has the same oxygen saturation as the 
systemic arterial, the pulmonary blood flow was less than, 
equal to, or more than the systemic in about equal 
numbers of cases, although radioscopy gave a different 
impression in the last group: again it was the pulmonary 
blood flow that was changed when it differed from the 
systemic. 

Tricuspid Atresia—Here cardiac catheterization has littfe 
to offer, and the findings, being essentially negative, have 


little significance. It can contribute useful information only 
when by intubating the right ventricle it disproves the sus- 
pected diagnosis of tricuspid atresia. Im six cases studied 
the atrial septal defect was demonstrated in three; the 
arterial oxygen saturation fell within the range 56-79%, 
and in all except one the pulmonary blood flow was less 
than the systemic. 


Nature of Operation 


Most of these patients had end-to-side subclavian- 
pulmonary anastomosis, as this was regarded as the opera- 
tion of choice. At first, following the original practice of 
Blalock and Taussig (1945), the operation was performed 
on the side opposite to the aortic arch; but after the first 
50 Mr. Brock decided on surgical grounds that the left side 
was the best in all cases (Baker et al., 1949). Provided the 
anastomosis is a good one, there is no evidence that the side 
on which it is done makes any difference to the result 
Departures from this operative technique were dictated by 
the anatomical findings at operation. 

In about one-twelfth of the cases it was found necessary 
to divide a pulmonary artery and perform an end-to-end 
anastomosis. This was mainly in patients with pulmonary 
atresia in whom the pulmonary artery, if present, was often 
small and thin-walled. The less good results may therefore 
be due as much to the original defect as to the end-to-end 
anastomosis. There is no doubt that it can sometimes pro- 
duce a very good result, and, strangely enough, the anasto- 
motic murmur resulting from it is indistinguishable from 
the other. 

Pott’s modification of the Blalock-Taussig operation was 
carried out in three patients only. In two the result was 
very good, but one shows some evidence of the shunt being 
too large. The third, despite the surgeon’s fear that the 
anastomosis was too large, had no anastomotic murmur and 
no benefit from the operation, which suggests that the stoma 
failed to function (Case 1).* 


Innominate and Other Arteries —The innominate artery 
was used once with an ideal result. The right common 
carotid artery was also used once; the stoma formed was 
thought to be rather large, and the patient died of pul- 
monary oedema. Another patient, in whom the carotid 
had to be divided to mobilize the subclavian sufficiently. 
died, apparently from the interference with the cerebra! 
blood supply. After this experience Mr. Brock decided that 
the use of the carotid or innominate arteries was a gamble 
that should not be taken (Baker et al., 1949). The internal 
mammary artery was successfully used for an anastomosis in 
two cases: one yielded a very good result, though the reduc- 
tion in cyanosis and haemoglobin was only slight, but the 
other showed little improvement and had no anastomotic 
murmur. An attempt to use a large intercostal artery on 
one occasion failed, and the patient recovered from the 
operation unchanged. 


Method of Follow-up 


All these patients were seen by one of us before operation 
and nearly all by both of us afterwards, generally severai 
times. Often the category in which they should be placed 
was decided in discussion with others who were working 
in the clinic. We have tried to see the patients annuall 
near to the anniversary of the operation, but could not 
always adhere to this strictly. We have therefore grouped 
the visits between 10 and 21 months as one year, between 22 
and 31 months as 2 years, between 32 and 43 months as 
3 years, and 44 months or over as 4 years. 

Nine patients have gone abroad since their operations, but 
three had already been followed for 18 to 24 months. We 
have received recent reports from ali except two who were 
doing well when they left the country 19 and 24 months 
after operation. Of those in this country none has been 
lost sight of, but we have accepted reports of several who 





*Some cases have been given numbers to save repetition when 
they are referred to again. 
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live some way from London, especially when we had seen 
them previously and have been told that their condition 
is as good as before. 

The period of follow-up of the 165 who left hospital 
after a completed anastomosis was as follows (the patients 
who died later have been counted as being followed until 
the date of death): 4 years, 28 patients ; 3 years, 37 ; 2 years, 
42; 1 year, 53; less than 1 year, 5. Some of the patients 
have now been seen at the five-year follow-up, and none of 
them has lost ground. 

At each visit we have assessed the patient’s capacity and 
progress and have recorded the degree of cyanosis and 
clubbing, the site of the anastomotic murmur, and the blood 
pressure. Getting the patients to jump up and down for a 
short time has proved a simple and useful way of helping 
to assess the disability and the cyanosis after exercise. 
Haemoglobin estimations and teleradiographs of the chest 
have been done as a routine. Electrocardiograms were done 
often at first, but as it became apparent that there was 
little if any change, even when the heart became larger, we 
have been less particular about repeating them. The role 
of the special investigations has already been discussed. In 
a few cases all the data outlined have not been obtained or 
we have had to rely on reports forwarded by their doctors. 

Assessment of the Degree of Improvement.—This is not 
always easy. Some patients before operation could walk 
only a few yards, whereas others could walk a mile or 
more, so that the improvement cannot be judged simply 
by the amount they can do after. At first, with the vivid 
memory of the severe disability, the result seems miraculous, 
and for the parents often remains so ; later, as the memory 
of this fades, there is more tendency to compare them with 
a normal child, and in this way it may seem less dramatic, 
but the examples given will indicate how great the change 
is. Even moderate improvement may mean a lot to the 
patient, but our good results mean much more than this, 
as such patients can often earn a living and lead a life 
that is nearly normal instead of being almost completely 
disabled and a drag on their families. The classification 


TABLE I].—Results of the Operation 








Group Results of Operation No. of Patients 

I Very good os os oa ee 99 

II Good “ ‘. ot ie aa 37 
Il Some improvement 17 
IV Good or improved at first, but died later 6 

Vv No improvement .. 6* 

VI No anastomosis possible ie 11 
VII Death at or shortly after operation - 24 











*Two other patients who were originally in this group showed some 
(mprovement after a second operation. 


of the results is shown in Table II. We have taken particu- 
lar care not to overestimate the improvement, placing the 
patient in the lower rather than the higher category when- 
ever there was any doubt. 


Results of Operation 
Group I. Patients with Very Good Operative Result (99) 


We have described a result as very good when the patient 
can earn his living or attend an ordinary school and can 
walk three to four miles. He is living an almost normal 
life except for the more vigorous activities that are not 
essential. If he had been so disabled that he could not 
walk 100 yards we have classified the result as very good 
even if he has not reached this standard but was able to 
walk at least a mile. The following examples will make 
the position clearer. 

A boy of 3 who could walk only 10 yards was soon running 
about almost like a normal child. A boy of 7 who could walk 
400 yards on a very favourable day was soon at school leading 
an almost normal life except for football: three years later he 
persuaded a friend to run away from school with him, and was 
found by the police 12 miles away. A young man of 18 who had 
found it hard to walk across the out-patient hall was able to 
walk 6 miles and to work at light engineering. A boy aged 12 


who could walk only 20 yards had walked 9 miles two years 
later; and another who could walk only a few hundred yards at 
a normal pace or half a mile slowly has walked 12 miles. One 
girl of 12 was carried into the room on her first visit and could 
walk no more than 20 yards in good weather: after operation 
she was enormously improved, and the day she was seen had 
walked round the zoo for three hours with one rest. Another 
girl, aged 15, had been getting so much worse that even dressing 
provoked attacks in which she nearly lost consciousness: now, 
two years after operation, she is working regularly as a machinist 
and can walk four miles and do everything she wants except 
dancing; her cyanosis has not improved as much as most (see 
later) and her haemoglobin has fallen from 135 only to 119% 
(Case 2). 

There were other patients who were much less disabled before 
operation. For example, one girl of 13 could walk half a mile 
fairly easily and was not very cyanosed: after operation she was 
walking five miles, cycling in a hilly district, and doing anything 
she wanted. 

The percentage of very good results increases from the 
youngest patients to those between 15 and 19, in whom 
it is 80% of the survivors, but then falls off again in those 
over 20 (see Table I). 


Group II. Patients with Good Results (35) 


We have been conservative in including cases in the 
highest class. When a patient leads a normal quiet life 
but falls short of this high standard in some particular 
we have recorded the result as good. For example, a girl 
of 6 was getting worse before operation and walked only 
the length of the room; she rarely went outside, and was 
having frequent cyanotic attacks, in which she was unable 
to stand. A year after operation she is a different child, 
almost a normal colour and without attacks, but was not 
put in the highest class because she was not yet going to an 
ordinary school or walking more than half a mile. 

A boy aged 10, with tricuspid atresia, found it difficult 
to walk a mile and was still moderately cyanosed, with 
a haemoglobin of 130%. But his mother called the result 
a miracle, as he was able to attend an ordinary school 
and go and return alone, whereas before he had walked 
only 100 yards (Case 3). 

Some cases which would otherwise have been classed as 
very good have developed another disabling lesion, and 
therefore have been classed as improved or good. This 
applies to two patients who have developed tuberculosis of 
the lungs and to others with neurological lesions from which 
they have not recovered completely. 


Group III. Patients Somewhat Improved (17) 


This relatively small group contains all those who were 
still seriously limited in activity but showed real improve- 
ment, which sometimes meant a lot to them. Thus one 
girl who could walk only 20 yards can now get about 
the house freely and walk 200 yards outside—a tenfold 
increase—but we regard this as disappointing, though the 
change it has made to her inside the house seems to her 
parents enough to justify the operation. 


Group IV. Patients who were Improved but Died Later (6) 


All these patients were improved at first, the result being 
very good in two, good in two, and improved in two, but 
they died 8 to 37 months after operation. The first two 
were especially disappointing cases. 


The first, a boy aged 3, was very disabled, and the large heart— 
cardiothoracic ratio (c.t.r.) 62%—made us anxious about the 
chance of success. He was almost normal 15 months after opera- 
tion and the heart was no larger. Eighteen months later, in Kenya, 
he developed weakness of one side and was sent back to England : 
the condition of his heart was still good, but a diagnosis of cere- 
bral abscess was made, and, though operation for this seemed 
successful, he died suddenly six hours later (Case 4). 

The second, a girl aged 7, was able to walk only 50 yards on 
a good day and had frequent attacks in which she nearly lost 
consciousness: afterwards she could walk a mile to school and 
run 20 yards. Three years after operation she was leading an 
ordinary life except for no games at school; her heart had not 
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enlarged unduly (c.t.r. 47 to 53% quickly and 54% three years 
later). A month later, on holiday, she seemed as well as usual, 
but woke up one night with symptoms of acute pulmonary 
oedema and died before a doctor could see her (Case 5). 

The third, a young woman aged 20, was classed as a good result 
but died suddenly in the street 17 months later; the inquest 
did not reveal the cause of death. 

The fourth, a boy aged 4 with tricuspid atresia, was classed 
as a good result, and there would have been no anxiety had he 
not been seen after five months and found to have an unusual 
increase in the size of his heart (c.t.r. 61 to 69%). He died three 
months later with congestive failure: it is true that it followed 
bronchitis, but this would probably not have proved fatal had 
the heart been smaller (Case 6). 

The fifth, a boy aged 4, was thought to have Fallot’s tetralogy 
with complications, as the heart was large (c.t.r. 59%). Opera- 
tion was decided on as he was losing ground and seemed unlikely 
to live long: he was better for a year, but then lost ground 
and died in his second paroxysm of ventricular tachycardia 17 
months after operation. At necropsy pulmonary stenosis with a 
single ventricle was seen (Case 7). 

The sixth, a man aged 21, was classed as improved only, as he 
had not been very disabled. A pulmonary abscess had troubled 
him before his operation, but was thought to be quiescent and 
healed. A year later, however, he was admitted with recurrent 
haemoptysis; aspergilli were cultured from the sputum, and in 
spite of treatment he died a few weeks later. Fallot’s tetralogy 
had been diagnosed, but necropsy showed a pulmonary valvular 
stenosis with only a small patent foramen ovale and an unusual, 
small, low ventricular septal defect (Case 8). 

These deaths give a rough indication of the mortality 
that may be expected after an operation that has been 
successful. Of 159 patients, 6 (3.8%) died during the period 
of follow-up, but two at least from causes quite unconnected 
with their original operations—a cerebral and a pulmonary 
abscess. As the average period of observation was 
2.5 years the annual mortality rate from all causes was 
1.5%. 

Group V. Patients Without Improvement After Operation (6) 


There were six patients who were little if at all improved 
by their operation, and three of them have died since. 
One was submitted to operation after much doubt, as the 
diagnosis was uncertain. Only an end-to-end anastomosis 
was possible, and her colour and capacity were somewiuat 
improved, but she developed signs of congestive failure, 
which persisted in varying degree over the next two years 
(Case 9). In a second the surgeon was doubtful if he had 
been able to achieve a functional anastomosis, and the 
absence of any benefit and of continuous murmur after the 
operation supported this. A third had a Pott’s operation 
(Case 1). The fourth seemed better at first but became 
worse again a few days later, probably from a thrombosis 
at the site of the anastomosis. She died at home a year 
later from “ meningitis.” The fifth, with tricuspid atresia, 
was better in colour and was able to do more, but this 
was only at the expense of heart failure, and his liver 
remained enlarged and pulsating. In spite of a period of 
treatment in hospital his congestive failure progressed, and 
he died after ten months (Case 10). The sixth, a girl aged 8, 
should probably not have been operated on, as she had 
never walked and had chronic nephritis, but her outlook 
without seemed hopeless. Her dyspnoea and cyanosis were 
improved after operation, but a month after leaving hospital 
she developed gross oedema and died suddenly a few weeks 
later with an exacerbation of her nephritis. At necropsy 
severe pulmonary stenosis with a single ventricle was found 
(Case 11). 

There were two others who were at first in this group. 
However, secend operations one or two years later have 
been followed by some improvement, so they have been 
included in that group. 

Four patients, in all, have had a second operation, and 
none of them has achieved a good result. This may be bad 
luck, and often the surgeon has thought that he had not been 
able to make a good anastomosis, but it hardly encourages 
one to advise a second attempt when the first has not 
succeeded. 


Group VI. Patients in whom Anastomosis was not Possible (11) 


In 11 of the 176 patients who survived the operation no 
anastomosis was possible. They recovered from the opera 
tion unchanged, though one or two later claimed that they 
were somewhat improved. Two of them had transposition 
of the main vessels. In retrospect, this mistake should 
have been easy to avoid: the lung fields may look very 
dense from a heavy collateral circulation, but the markings 
are finer and more concentrated round the hilum or in the 
upper right mediastinum. It is, however, important not 
to make the opposite mistake of thinking that a collateral 
circulation indicates an increased blood flow to the lungs. 
and this has been one of the main medical reasons for 
angiocardiography. 

Taussig (1948), in setting down the criteria for a successful 
anastomosis, included the presence of a suitable pulmonary 
artery ; lack of this has been the most common cause oj 
failure to complete an anastomosis. In four patients who 
are discussed in the section on pulmonary atresia no pu)l- 
monary artery could be found. In a fifth it was thought 
wiser to stop the search for the pulmonary artery because 
of the mass of collateral vessels : in retrospect he was 
thought to have pulmonary atresia though pulmonary 
arteries could be seen on the angiocardiogram. In a sixth 
the pulmonary arteries were too small: the left was so 
minute that no anastomosis could be made, and at a second 
operation the right, although apparently adequate on angio- 
cardiography, soon divided into three and proved too smal 
even for an end-to-end anastomosis. In the last three. 
technical difficulties prevented an anastomosis being made. 
and a further operation has been advised. 


Group VII. Patients Who Died at or Shortly After Operation (24) 


Four of the 24 patients who died were in the groups 
that are discussed separately. Two (Cases 12 and 13) had 
a single ventricle and pulmonary stenosis, one with isolated 
dextrocardia and one with isolated laevocardia (Campbell, 
Reynolds, and Trounce, 1953). The third (Case 14) had 
isolated laevocardia, a bilocular heart, and pulmonary 
atresia, and the lungs were supplied through a persistem 
ductus (Campbell, Gardner, and Reynolds, 1952); the 
fourth also had pulmonary atresia with a persistent ductus 
A fifth, a woman aged 24, had complete transposition of 
the great vessels and pulmonary stenosis. 

Of the other 19, there were 5 (in addition to the two just 
referred to) who had pulmonary atresia. Surgical treatment 
is more dangerous in this subdivision of Fallot’s tetralogy 
The patient’s life is dependent on the collateral arteries 
that have developed, and the division of some of these 
produces an extra risk of haemorrhage during operation 
and of lessening a pulmonary blood supply that is alread) 
scanty : in addition, the small and often thin-walled pul 
monary artery is poor material for an anastomosis. Even 
after these difficulties were appreciated and special efforts 
made to avoid them, three patients with pulmonary atresia 
have died. 

The remaining 14 patients had Fallot’s tetralogy : 5 were 
19 or older, this being nearly half the patients of that age 
who were operated on. Our figures show that the operation 
is more dangerous in the older patients (Table I), though 
the good results justify some extra risk. Those in whom 
operation has been advised were often losing ground, for 
the others are usually reasonably satisfied with the quiet 
life they can lead. 

Even among the nine younger patients (all under 12 years) 
there was sometimes a special feature to account for the 
fatal issue: one had a single pulmonary artery and died 
when it was clamped for the anastomosis; a second had 
an aorta that arose entirely from the right ventricle ; and 
a third had a large heart and almost a single atrium. A 
satisfactory feature of this analysis, therefore, is that among 
those who died there were only six young patients with 
uncomplicated Fallot’s tetralogy. 
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Patients who leave the operating theatre in fair condition 
can be expected to do well, for nearly all those who died 
were already causing anxiety by the end of the operation. 
Of the 24 patients, 6 died during the operation, generally 
from cardiac arrest; three of these had Fallot’s tetralogy 
and three had more complicated lesions. Another 13 died 
within the first 24 hours—two early cases from collapse 
of the lung after a prolonged operation, one from pul- 
monary oedema, and most of the others from intrathoracic 
haemorrhage (especially in pulmonary atresia) or from the 
effects of cerebral anoxia, usually the result of the low 
blood pressure and defective cerebral circulation during 
operation. 

Only 4 of the 24 who died left the operating theatre in 
reasonably good condition with a completed anastomosis. 
These four died on the second or third day after operation 
~——one from intrathoracic haemorrhage, the second suddenly 
and without any obvious reason, and the third and fourth 
after developing thrombosis at the site of the anastomosis. 
Thus, with one exception, all the patients who have died 
have done so within 72 hours of operation. This one, 
soon after a difficult operation, had such a severe haemor- 
rhage of about 6 pints (3.4 litres) that she developed cerebral 
symptoms : after her death on the eighteenth day wide- 
spread pontine haemorrhages and thrombosis of the basilar 
artery were found. In 5 of the 24 patients who died it had 
not been possible to complete an anastomosis. 


Objective Effects of the Operation 


Most of the patients who were improved by the operation 
show a number of objective changes, which are briefly as 
follows : Less cyanosis at rest and on exercise, and less 
clubbing of the fingers and toes; some widening of the 
systemic pulse pressure ; the development of a continuous 
murmur, similar to that of a persistent ductus arteriosus, 
arising from the anastomosis; a reduction in the poly- 
cythaemia; and an increase in the size of the heart as 
measured by the cardiothoracic ratio. 

All these changes are not found in every case, and any 
one or more may be absent, except the anastomotic 
murmur, which is rarely so. They vary in degree in differ- 
ent patients, but, generally speaking, the greater the subjec- 
tive improvement the greater these changes : it is reason- 
able to deduce that the greater the changes the larger 
the shunt through the anastomosis. While this is the picture 
gained by reviewing the group as a whole, individual 
patients show many exceptions to it. Each of the changes 
is discussed separately. 


Cyanosis 


In many of these patients the cyanosis changes greatly 
from time to time, and the degree present at any moment 
is determined by a large number of variables—for example, 
temperature, emotion, and recent exercise. In addition its 
assessment depends on the subjective judgment of the 
observer, so that although we have graded the cyanosis at 
each visit we have not thought it worth while to attempt 
any numerical analysis. Our general impression, confirmed 
by study of the data, is that the lessening of the cyanosis 
and of the disability are well correlated. When the initial 
cyanosis is only slight at rest, there is less room for improve- 
ment, and so the change is less striking, except perhaps after 
exercise. 

Most patients still show cyanosis even at rest, although 
it may pass unrecognized by the relatives. About a quarter 
of the very good results and an eighth of the good results 
showed no cyanosis at rest, but only two patients showed 
no cyanosis after exercise. One, a girl of 6 with Fallot’s 
tetralogy, had grade IV cyanosis and severe disability. At 
three and at four years after a successful operation she 
could do almost anything, and showed no cyanosis even 
after exercise. Her haemoglobin had fallen from 150 to 
70% ; the blood pressure had widened from 105/75 to 
120/60; and the cardiothoracic ratio had increased from 
52% to 65% at three years and to 67% at four years. 


There was a very loud anastomotic murmur, and there is 
little doubt that this patient has a shunt that is larger than 
the optimum (Case 15). ; 

There are also a few exceptions to the general rule at 
the other end of the scale—that is, a good result but yet 
with deep cyanosis. A boy aged 9 is a good example. 
Before operation he was severely disabled and cyanosed. 
Two years after operation he was regularly at an ordinary 
school and could walk two miles ; but his cyanosis was still 
moderate, and his haemoglobin had fallen only to 125 from 
141% (Case 16; see also Case 2). 


Clubbing of the Fingers 


Before operation the degree of clubbing usually corre- 
sponds with the degree of cyanosis. It seems to reflect the 
anoxaemia present during activity, as when it is more than 
would be expected for the cyanosis at rest the latter often 
increases more than usual on exercise. Baker et al. (1949) 
found that after operation the clubbing improved for about 
six months and then reached a stable level ; longer follow- 
up has disclosed no reason to alter this impression. 

The regression of the clubbing has generally been strik- 
ing, but it is less consistent than the reduction of cyanosis. 
Only 10 patients had no clubbing after operation ; all but 
one of these showed very good results, and none had more 
than moderate clubbing originally. In no case has severe 
clubbing been wholly abolished by a successful operation. 
It has always looked symmetrical in the two hands before 
operation, but afterwards the clubbing on the side of the 
division of the subclavian artery has sometimes been less 
than on the other side. The difference has been slight 
except for one patient, in whom it was specially noted at 
both visits, one and two years after a successful operation. 
These observations seem to be in keeping with the findings 
of Lovell (1950) and of Wilson (1952), who was able to 
demonstrate an increased finger blood flow in patients 
having clubbing from a variety of causes, and also changes 
in the clubbing in individual patients associated with corre- 
sponding changes in the blood flow. 


Changes in Pulse Pressure 

After subclavian-pulmonary anastomosis the peripheral 
pulse in the affected arm inevitably disappears. In every 
case the collateral circulation has developed well and there 
has been no trouble in the arm, but even four years after 
operation the radial pulse has rarely been detected and the 
blood pressure has never been measured by the sphyg- 
momanometer. 

Significant changes in pulse pressure due to the anasto- 
mosis must be caused by the blood flowing from the 
systemic to the pulmonary circuit through this. Generally 
the change is not great: this is hardly surprising, as even 
with a persistent ductus the pulse pressure is often not very 
wide and after subclavian-pulmonary anastomosis the flow 
is not usually expected to be very large. Satisfactory read- 
ings were available for comparison in only 103 of the 158 
patients showing improvement (Table III), largely because 
the diastolic pressure was often difficult to determine 
before. 

The blood pressure in these patients is probably not very 
different from that of normial children of the same age : 
the systolic pressures are mostly below 115 and often about 


TABLE III.—Jncrease of Pulse Pressure after Subclavian-pulmonary 











Anastomosis 
Ne Increase Increase 
Result of operation Significant | Between 15| of 30 mm. Total 
Change |and30mm.| or More 
Very good a me’ 53 11 9 73 
Good .. sia aca 14 4 0 18 
Somewhat improved .. 11 0 es 12 
Total - 78 15 10 103 

















*The objective changes—the improved colour and ey. when in 
hospital—show that the operation had , but ten years in bed pre- 
vented her gaining corresponding improvement. 
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90-100, and the pulse pressures are rather on the small side. 
Comparison of the pressure before and after operation is 
complicated by its variability and by the natural increase 
that occurs with growth ; the former has been allowed for 
so far as possible by comparing readings taken at different 
times. From Fleisch’s (1927) figures it seems that the pulse 
pressure increases by about 2-4 mm. Hg a year during most 
of childhood : in the younger patients, therefore, in four 
years it may rise about 12 mm. Hg naturally, so that an 
increase of less than 15 mm. Hg may be without 
significance. In 18 of the 103 cases there was no change 
or a small fall in the pulse pressure, and in 60 there was 
an increase of less than 15 mm.; these changes were not 
thought to be significant. There were only 25, or about 
one-quarter of those benefiting from the operation, who 
showed a larger increase. With one exception (see footnote 
to Table III) all these showed great improvement. Nine 
of the 73 showing very good results had an increase of 
30 mm. Hg or more, while in the four showing good results 
with the greatest increase, it did not exceed 25 mm. 

There is some correlation between the larger pulse 
pressures and the larger hearts, but it is not very close. 
These larger increases must almost certainly be associated 
with large shunts, and all these patients show at least a 
moderate increase in the heart size, as well as reduced 
polycythaemia and lessened cyanosis. Case 15, quoted 
above, is a good example of this group. 


The Anastomotic Murmur 


After a _ successful systemic-pulmonary anastomosis, 
whether it is end-to-side or end-to-end, a murmur similar 
to that of a persistent ductus almost invariably appears. 
If it is not heard it may be that thrombosis or kinking has 
obstructed the opening. 

The main characters of the murmur are fairly constant. 
It is essentially continuous throughout systole and diastole, 
with systolic accentuation. Its systolic element is nearly 
always distinguishable from the systolic murmur usually 
present beforehand by its lower pitch and its site of maxi- 
mum loudness. The diastolic element is, however, the 
essential identifying feature. It is nearly always best heard 
in the first to third spaces below the medial half of the 
clavicle on the side of the operation, and is usually widely 
conducted so as to be audible through to the back. 

The loudness of the murmur varies greatly, but it is 
easily heard in nearly three-quarters. Even when loud it 
is rarely accompanied by a thrill—a feature noted in only 
three patients, all with very good results. 

Table IV shows that in most cases the murmur correlates 
with the result. The one case in which a very good result 
was obtained but no anastomotic murmur was _ heard 
seemed greatly improved at first and was thought to have 
a continuous murmur, but some days after operation the 
patient lost ground, the murmur could not be heard, and 
a thrombus at the site of the anastomosis was suspected. 
He was recorded as only somewhat improved, but he got 
better over the next year and eventually achieved a very 
good result. Another unusual feature is the development 
of a most striking collateral circulation over the chest, such 


Taste IV.—Relation of Anastomotic Murmur to Result of 











Operation 
No. of Patients Classified by Result of 
Operation 
Anastomotic 
Murmur Ve Some No 
G aa Good Improve- | Improve- 

e ment ment 

Loud or good (102) .. 78 20 4 0 
Moderate or faint (28) 15 8 4 1° 

None heard (10) - it 0 7 3 

















Patients who died during the follow-up period have been classified according 
to the result judged before death. 27 cases have not been included in this 
table either because details about the murmur were not known (22 cases) or 
because they were obscured by a continuous murmur that had been present 
before the operation (5 cases). 

* Case 9, q.v. 

t See text. 


as one sees in coarctation of the aorta; but it seems im- 
possible that the thrombus should have obstructed his aorta 
when he has made such steady progress without any major 
illness, his femoral pulses can be felt normally, and there 
is no rise of blood pressure in the arms. A systolic murmur 
that is now heard may be part of the anastomotic murmur 
or may be due to the collateral circulation. 

The seven cases that showed some improvement though 
no murmur was heard may have had small shunts through 
the anastomosis, or possibly may show the slight improve- 


ment that sometimes follows a thoracotomy even when, 


nothing else is done. 


Changes in the Blood Picture 


A detailed study of the blood picture in morbus caeruleus 
before and after operation, including many of the cases 
reported here, has been published by Brinton (1951). From 
the experience of this longer series we find no need to 
amend his conclusions, and therefore do not propose to 
deal with this matter in detail. He found that in spite 
of some discrepancies there was, as a rule, good correlation 
between the clinical assessment after operation and the 
changes in the blood picture. In the two patients in whom 
the normal blood picture led to a more favourable view 
than the clinical assessment, the former has proved right 
and both have now achieved good results. In the 12 
patients in whom the improvement was rated less highly 
on the blood picture than on clinical assessment the latter 
has generally been confirmed over the next year or two, 
and their improvement is certainly due to a successful 
anastomosis. In about half of these the haemoglobin per- 
centage has fallen to somewhere near normal, but in the 
others it has still remained high (see Cases 2 and 16). 

The haemoglobin has fallen to normal or near to normal 
in most of our patients who have had a successful opera- 
tion. The mean fall in those with very good results is 
from 130 to 102% (Table V), but the range both before 
and after operation is very wide, and is shown in Fig. 1. 


TaBLe V.—Reduction of Haemoglobin After Operation 
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HAEMOGLOBIN PERCENTAGE 


Fic. 1.—Frequency distribution of the haemoglobin percentages 

in all patients before operation and in those with very good results 

after operation. Before operation the majority were between 120 

and 160%. After operation most were between 90 and 120% 
(100% =15.6 g.%). 
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Before operation the majority were between 120 and 160%: 
after operation most were between 90 and 120%. Only 
those with very good results are included in Fig. 1, but the 
mean change is almost exactly the same in those with good 
results. It is much less in those who showed some improve- 
ment—the mean falling from 137 to 122%—and, as might 
be expected, does not show any change in the smaller 
number having no improvement. The high mean value in 
those who died after operation—148% ; range 113-186%— 
reflects the greater average severity of this group. 

Among those patients in whom an anastomosis was com- 
pleted there were 31 without any significant reduction in 
haemoglobin. This includes 75% of the small number who 
were not improved, 39% of those who were somewhat im- 
proved, and only 18% of the greatly improved. Why some 
of the good results should fail to show a fall in haemo- 
globin is uncertain, but as the overriding aorta remains it 
is remarkable that so many achieve enough reduction in 
the anoxaemia to bring the haemoglobin down to normal. 
The haemoglobin remains high in some in whom the 
anastomosis is not adequate and probably in a larger 
number in whom the aorta is so dextroposed that there is 
still a large amount of mixing. Values less than 100% 
found in a few patients suggest that they were relatively 
anaemic—that is, had much less haemoglobin than might 
be expected for their degree of anoxaemia : correction of 
this after operation may account for sore of those who 
do not show a fall of haemoglobin in keeping with the 
good result obtained. ; 


Size of Heart 


The reduced anoxia that follows from the increased 
blood flow to the lungs benefits the heart directly, but this 
is likely to be offset by the extra mechanical work that an 
effective anastomosis imposes. No reduction of heart size 
is therefore to be expected from the operation, and, indeed, 
an increase would be more likely, and was soon recorded 
(Blalock and Taussig, 1945). 

It is almost a principle of cardiology that, other things 
being equal, the larger the heart the worse the prognosis. 
Naturally, therefore, the enlargement following these opera- 
tions has been viewed with apprehension lest it should 
be progressive and foreshadow cardiac failure. It has, 
indeed, been used as the main argument against the opera- 
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THE FIRST 20 CASES WITH VERY GOOD RESULTS 


Fic. 2.—Size of heart as measured by cardiothoracic ratio before 
and after operation. The first 20 patients with very good results 
have been chosen for illustration and have been arranged accord- 
ing to the initial heart size. The unshaded area above each black 
column shows the increase in size within the first year. The 
lightly shaded area above this shows the increase during the 
subsequent three years, but, as will be seen, there was often no 
further increase; sometimes there was a decrease, shown by the 
shaded column on the right. Only three of these patients showed 
a significant increase after the first year. 
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tion. We have therefore paid particular attention to the 
heart size, assessing it for simplicity in terms of the cardio- 
thoracic ratio—the maximum transverse diameter of the 
heart in the teleradiograph as a percentage of the transverse 
diameter of the inside of the thoracic cage, just above the 
diaphragm. 

The changes in the heart size in the first 20 cases with 
very good results are shown in Fig. 2. The mean values in 
the various groups are given in Table VI, where they have 
been grouped according to the results, and in Table VII, 


TaBLE VI.—Cardiothoracic Ratio and Result of Operation 





| Cardiothoracic Ratios: Mean and Ranges 
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Before 48-8 | 51-0 50-1 57°8 52°5 | $08 | 50-4 
operation | 39-63 | 44-61 | 43-57 | 51-64 | 43-57 | 45-61 
After 52:0 §3-7 51-9 59-5 — .— = 
operation 39-67 | 44-69 | 41-58 | 52-67 — — — 
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TABLE VII.—Average Cardiothoracic Ratio at each Year After 
Operation (Very Good and Good Results Combined) 





Cardiothoracic Ratio 

















| aoe 


No. of 7 as 
Cases Before 1 Year 2 Years 3 Years 4 Years 
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19 48-0 534 | 538 535 | 53:5 
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where they have been grouped according to the time that 
has elapsed since operation. The mean _ cardiothoracic 
ratio before operation is essentially the same in all groups, 
except that it is a little less in those who have shown very 
good results and much more in those who gained no benefit, 
probably because several of these had some more complex 
defect than Fallot’s tetralogy, in which the heart is usually 
little, if at all, enlarged. After operation the heart size 
increases rapidly in the first month or so (figures not in- 
cluded in the table), and this increase on the average persists 
unchanged, at least for the four-year period of our observa- 
tion. The average increase in the cardiothoracic ratio was 
3 points—that is, from 49% to 52% or from 51% to 5 J « 
This picture, gained from the means of the whole series, © 
obscures some of the individual variations. The majority 
do behave in the manner described, but there are three 
smaller groups that behave differently : (1) those in whom 
the heart size shows no change; (2) those in whom it 
increases at first but subsequently gets less ; and (3) those 
in whom it increases progressively. 

In most instances any decrease during the period of 
observation probably results from a relatively greater 
increase in the chest than in the heart. Nearly all the 
patients in whom the heart later became smaller were 
about the age of puberty, a period when rapid growth 
of the chest may be expected. Only three of those who 
showed little if any improvement had any increase in heart 
size—presumably a reflection of the inadequate size of the 
shunt. There are, however, many patients who show very 
good results but no increase in the size of the heart. These 
patients and the others in whom the increase is only 
moderate and non-progressive must represent the ideal, 
where the general benefit to the patient is correctly 
balanced against the increased load on the heart. -A smaller 
shunt would not give the benefit sought and a larger one 
might overburden the heart. It is unfortunate that so far 
we lack the knowledge and the means to tailor the anasto- 
mosis so as to achieve this optimum in everyone, but it 
is encouraging that, despite this, so many do achieve it. 

There are also the patients in whom the shunt is too large 
as judged by the increase in the size of the heart and by 
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other changes. Symptomatically, these patients do very 
well unless the shunt is so much too large that congestive 
failure develops. 

Twenty patients are doing well but have shown an 
increase in heart size that is progressive or at least greater 
than one would wish. In ten of these, all but one of whom 
showed very good results, it has shown no tendency to be 
progressive. In seven of the ten the increase was 7-9 points, 
but the heart was small, so the cardiothoracic ratio is 
still between 53 and 55%, and there seems no reason why 
the very good result should not last. In the other three 
the increase was only 6-7 points ; but the heart was larger 
before operation, so that the ratio now is between 58 and 
60% : in none does it exceed 60%, and it is hoped this will 
continue, though the long-term prospects of these patients 
can hardly be as good as in those with smaller hearts. 

Of the ten patients in whom the heart has so far enlarged 
progressively three were not improved (Cases 9 and 10) or 
died after some initial improvement (Case 6): none of 
these had. Fallot’s tetralogy, two having tricuspid atresia 
and one some more complex lesion. The remaining seven 
all continue to show very good results, most of them for 
three years or more. Three had small hearts before opera- 
tion, so that an increase of about 10 points still leaves 
them with cardiothoracic ratios between 52% and 55%, 
and, provided the increase now stops, they should continue 
to do well. The last four have ratios between 60% and 
67%, either because the heart was larger at the start (one 
case) or because the increase was from 12 to 15 points 
(three cases) instead of the average of about 3 points. 
Case 15, the patient with the largest increase, has already 
been described. These four are the only patients who 
make us anxious about the possible onset of congestive 
failure in the near future, though in all other ways they 
are extremely well. The increase may be reversed, as has 
happened at least once (Case 18), but we can have no 
assurance of this. 

The outlook is certainly better if the heart is smaller. 
The proportion of very good results to poor results com- 
bined with those in which the patients showed no improve- 
ment or died is 3.5: 1 where the c.t.r. was 49% or under 
and 1: 1 where it was above this. 


We suggested earlier (Baker ef al., 1949) that the heart 
size helped in choosing patients suitable for operation, and 
that if the c.t.r. was above 52 or 54% less certainty could 
be felt about a good result. This is borne out by longer 
. experience, but it is clear that there are several (nearly 
10%) with a c.t.r. of 55% or above who have shown a 
very good result, even if it has less chance of lasting. So 
far these patients do not include an undue proportion of 
those with hearts getting progressively larger. One of the 
largest hearts was in this group, but the largest of all 
(c.t.r. 62%) was in Case 4; this patient was doing very well 
and showing some decrease in the heart size when he died 
with a cerebral abscess. 


Progress after Operation 


We have written so far, except in the discussion on the 
heart size, as if these changes occurred at once after 
operation and remained unaltered thereafter. A survey of 
the 107 patients followed for two years or more shows that 
this is generally but not always true. The first few months 
usually see all the main changes established. 

The increased capacity is obvious almost immediately 
after operation, and the only patients not easy to assess 
early are the very young and those with such poor muscular 
development that they need some time to show their im- 
provement (see Case 17 below). Apart from these, only 
eight patients were noted as improving further a year or 
two after the operation; in some this was probably no 
more than increased confidence, but in others, as judged by 
the objective signs, it seemed real organic improvement. 
These are balanced by six in whom there has been some 
suggestion of deterioration. In two this was due to the 
development of pulmonary tuberculosis and in two others 


to chronic infections of the upper respiratory tract. There 
are, gratifyingly, only two in whom slight objective 
deterioration and a lessening murmur suggest that the 
anastomosis may be getting smaller. Even if this is so, and 
it is not certain, they form such a small proportion of the 
whole that they need not be regarded as early examples of 
what is likely to befall the majority at a later date. 

Post-operative Complications—Immediate complications 
have mostly not affected the results. There were three 
patients with Horner’s syndrome on the side of the opera- 
tion. Five patients had some intracranial thrombosis after 
operation, but the paresis has made such an excellent 
recovery that none find it a source of major disability, 
except one in whom a cerebral thrombosis has left him 
less intellectually able to do his work. Two patients showed 
signs of failure soon after the operation : this lasted a few 
weeks and cleared up spontaneously or with digitalis, but 
both have done well since. 

Bacterial Endocarditis and Cerebral Abscess.—Later com- 
plications of the operation have, apart from the cardiac 
failure and deaths discussed elsewhere, been few. Rather 
surprisingly, bacterial endocarditis has not been trouble- 
some, though Taussig et al. (1951) report 18 cases in their 
series of 1,000, two-thirds of them occurring soon after 
operation. Only one of our patients was treated (elsewhere) 
for subacute bacterial endocarditis, and the diagnosis was 
not established ; subsequently he had a very good result 
(Case 17). In these patients a cerebral abscess has been 
found much more often than bacterial endocarditis. This 
is not the result of the operation but is connected with the 
right-to-left shunt which remains; it has also been more 
common than bacterial endocarditis among other patients. 

Five patients developed signs of a cerebral abscess, 3, 4, 
18, 26, and 34 months after their anastomosis. All except 
Case 4 (q.v.), who died, have made a good recovery after a 
further operation, but with some residual symptoms—for 
example, one has a visual defect of ‘one quadrant and would 
otherwise be passed as normal except by those who know 
him well, to whom he seems to have lost something of his 
exceptional energy and enthusiasm. Two others have slight 
residual weakness but are able to lead reasonably nor- 
mal lives. One other was admitted as a suspected case 
of cerebral abscess, but was thought to have a cortical 
thrombophlebitis ; she recovered with conservative treat- 
ment but did not quite regain her previous activity. 


Results in Special Groups 


So far we have discussed the 200 cases as a whole, but 
some special groups are worth separate consideration. Two 
can be distinguished easily—tricuspid atresia and various 
forms of dextrocardia and isolated laevocardia—and a 
third, pulmonary atresia, with less certainty. It is not 
possible to separate the last completely, because the diag- 
nosis can be certain only in fatal cases, and some success- 
ful ones may be listed as Fallot’s tetralogy. 


Tricuspid Atresia 

There were seven cases of tricuspid atresia with a non- 
functioning right ventricle ; this diagnosis was made when 
there was left ventricular preponderance on the electro- 
cardiogram and left ventricular hypertrophy on radioscopy. 
All these seven survived the operation; but this must be 
regarded as good fortune, as it cannot be safer than in 
Fallot’s tetralogy. It seems, however, that it is at least 
no more dangerous. 

Two of the seven died within a year (Cases 6 and 10). 
The other five have all done well, three of them for two 
or three years. One has been described (Case 3). Another 
boy, aged 19, has been regularly at light manual work for 
two years and can walk four miles with ease, instead of 
half a mile with difficulty. His heart was very small, so 
that an increase in the c.t.r. from 39% to 46% still leaves it 
small. 

A third boy, aged 8, was extremely blue, and walking 20 
yards left him exhausted. At first it was difficult to say 
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how much his operation had helped, as he had such poor 
muscular development that he could not do much. Each 
year he has improved, so that now, after three years, he 
can run 50 yards or walk five miles and is regular at school. 
He has grown 6 in. (15 cm.) and put on 21 Ib. (9.5 kg.) in 
weight (Case 17). 

These three compare well with the best results in Fallot’s 
tetralogy and have maintained their improvement for two 
or three years without much increase in heart size. ‘ The 
other two have done well but the heart has increased rather 
more in the first year, so longer time is needed to know 
if they will continue as good. 

The difference between the successes and the two deaths 
may be related to the hearts being larger in the latter, 
although in one who did well it was nearly as large. The 
heart size seems the best guide to whether a patient with 
tricuspid atresia is likely to maintain the improvement after 
operation : if the c.t.r. is under 54% the good result may 
last at any rate for several years, but if it is 60% or more 
it is less certain, though there is not yet enough evidence 
to decide that operation is not worth doing. 

The results of Taussig et al. (1951) show a mortality of 
26% within six months of the operation. Our results are 
similar and not as good as in Fallot’s tetralogy. The 
natural prognosis of tricuspid atresia is, however, much 
worse than that of Fallot’s tetralogy. There have been six 
deaths in the 31 cases of tricuspid atresia among 1,124 cases 
of congenital heart disease seen in 1947-51. This is a 
higher mortality than in any other group, except perhaps 
in pulmonary atresia and transposition of the aorta and 
pulmonary trunk. 


Dextrocardia and Isolated Laevocardia 

There were six cases in this group—two with dextro- 
cardia and complete situs inversus, one with isolated dextro- 
cardia, and three with laevocardia but with the abdominal 
viscera transposed. In cases such as the last four the con- 
genital defects are generally very complex. The mortality 
in this group was very heavy and half the patients died. 
These three have been described in the section on deaths 
after operation (Cases 12, 13, and 14). 

Three patients survived, two doing extremely well. One 
(Case 18) had dextrocardia and situs inversus, probably with 
Fallot’s tetralogy : after operation she could walk three 
miles instead of a few hundred yards. Her heart increased 
in size soon after operation, but became smaller during 
the next two years (c.t.r. 58 to 67% to 63%). Another, 
who had a continuous murmur that was thought to indicate 
bronchial artery blood supply to his lungs, probably with 
complete situs inversus, was able to lead a normal life 
without much increase in the size of the heart (Case 19). 
The third, with laevocardia and transposed viscera, was 
only slightly improved. 

Very good results may therefore be obtained but cannot 
be expected with confidence in dextrocardia and isolated 
laevocardia. The results of Taussig et al. (1951) are better 
than these, but agree in showing a rather heavy mortality 
of 17% directly, and another 12°; during the ensuing six 
months. 


Pulmonary Atresia 

Cases of pulmonary atresia are more difficult. The 
difference in the surgical treatment of this group and of 
Fallot’s tetralogy is one reason for their separation (Allanby 
et al., 1950), but the distinction is often difficult, and some 
cases of atresia are probably left undiagnosed among the 
cases of Fallot’s tetralogy. This will give an unduly pessi- 
mistic view of the results of operation. 

In a patient with the general picture of Fallot’s tetralogy 
but with a loud and single second sound in the pulmonary 
area and without a systolic murmur the diagnosis of pul- 
monary atresia is likely. If the cardiac outline shows a 
very sharply defined pulmonary bay with an absence of 
a pulmonary trunk the diagnosis becomes more certain, and 
is further supported if there are also the special features 


that indicate a bronchial artery blood supply to the lungs— 
isolated nodular shadows in the hila and heavy vascular 
markings in the right upper quadrant caused by bronchial 
arteries passing from the arch of the aorta (Campbell and 
Gardner, 1950). There may be a continuous murmur that 
is indicative of pulmonary atresia (or sometimes truncus 
arteriosus) with a collateral blood supply through a per- 
sistent ductus or bronchial arteries. 

Generally, angiocardiography should be used to confirm 
the presence of adequate pulmonary arteries beyond the 
atresia, but in patients with recurrent attacks of uncon- 
sciousness we have sometimes thought that thoracotomy is 
the lesser risk. It should never be dispensed with in this 
group on other grounds, even though there seem to be 
pulmonary arteries on radioscopy. 

(a) With a Continuous Murmur.—There were nine of these 
cases (including the two considered in the dextrocardia group). 
Two died soon after huien (Case 14 and another); in a 
third no artery adequate for ‘an anastomosis could be found. In 
the other six the surgeon succeeded in carrying out a subclavian- 
pulmonary anastomosis, though in‘ three this had to be end-to- 
end: all these patients were improved. The first, instead of being 
an invalid who could walk 200 yards, could soon lead a normal 
life and walk four miles, including many Devonshire hills; her 
cyanosis was much less and her haemoglobin percentage returned 
to normal. Her heart, which had been small, increased soon 
after operation (c.t.r. 43 to 53%) but no further in the 
next three years, and her improvement is maintained. Case 19, 
with an equaily good result after two years, has been 
described. The other four have not been followed for so long; 
all are improved, including two who had end-to-end anastomoses 
(one very good, two good, and one somewhat improved). All 
were thought to have patent pulmonary arteries beyond the 
atresia, one with a persistent ductus and the other three with a 
bronchial artery blood supply to the lungs. 

(b) Without a Continuous Murmur.—There were 12 cases: 
five of these died, two before the special problems of this group 
had been fully appreciated, and three later, when we were well 
aware of these. In four more no operation was possible as no 
artery suitable for an anastomosis was found: two of these were 
early cases, but the two recent ones, in which the mistake should 
have been avoided, were accepted as having adequate pulmonary 
arteries—one after radioscopy and one even after angiocardio- 
graphy. 

These results are so bad that pulmonary atresia might 
seem unsuitable for operation, but two of the three good 
results were outstanding, and it seems unlikely that those 
without a continuous murmur are worse subjects for 
operation than those with such a murmur. As an example, 
one boy was deeply cyanosed and could hardly walk at 
all; now, two years later, he goes to an ordinary school 
and is ready to spend his time fighting with the other boys, 
and hardly shows any change in colour. There is no undue 
increase in the size of his heart. The clinical diagnosis of 
pulmonary atresia with a bronchial artery blood supply 
seems almost certain. In the third the improvement was 


only moderate. 


Comparison of Fallot’s Tetralogy with other Groups 


Discarding the 32 cases of the special groups described 
and three cases with transposition (one with the addition 
of pulmonary stenosis) wrongly put forward for operation, 
there remain 165 cases in which the diagnosis was simple 
Fallot’s tetralogy. We know that, in fact, two of these had 
a single ventricle and another an aorta that arose entirely 
from the right ventricle, but these are points that cannot 
be diagnosed with certainty on clinica! grounds, so we have 
left them with the group of Fallot’s tetralogy. Even so, 
the results for Fallot’s tetralogy are very much better than 
for the other groups, and the operative mortality is 8% 
and the expectation of a good result 75%. In the more 
complicated groups, on the other hand, the mortality so 
far has been nearly 30%, and the good results only about 
35%. Unless this result can be improved with further 
experience, operation should be advised in these cases only 
when they seem favourable and only in special centres 
where every facility for investigation and surgical treatment 
is available. 
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Summary and Conclusions 

The results of 200 anastomotic operations in patients 
with morbus caeruleus are described, nearly all of them 
having been followed for more than a year and several 
for four years. Most had Fallot’s tetralogy, and here 
the results were excellent. Many were seriously ill, but 
only 8% died and 75% benefited greatly, so that they 
can walk a mile or more and lead lives that are almost 
normal without too much physical activity. In the 
smaller number of more complex lesions, such as tri- 
cuspid atresia, dextrocardia, and pulmonary atresia, the 
results were much less good. The total mortality was 
nearly 30%, and only 35% obtained the good results. 
More experience is needed to decide which of these 
patients can hope to benefit from operation, but some 
tentative suggestions are made. 


Most patients have an increased capacity and lose 
much of their cyanosis, clubbing, and polycythaemia. 
Some cyanosis, at least on exercise, and some clubbing 
generally remain unless they were very slight. The 
haemoglobin usually falls from between 120 and 160% 
to between 90 and 120%. In nearly all the successful 
cases a continuous murmur can be heard at the site of 
the anastomosis, and the presence of this soon after the 
operation is often one of the best indications of success. 
The pulse pressure may be a little wider as the result of 
the anastomosis, but not often much wider. 


Generally the improvement gained in the first few 
months after operation is a good guide to the future 
and is maintained. The annual mortality rate is not 
much above 1%, and this includes the risks to which 
these patients are inevitably exposed whether they have 
an operation or not. 


Special attention has been paid to the increase in the 
size of the heart because this has been thought to be the 
great drawback to the operation. Generally the increase 
is not great, and is not progressive after the first few 
months. The cardiothoracic ratio may increase quickly 
from 48 to 52% and then remain constant during the 
period of observation. A few patients in whom the in- 
crease is great or even progressive make us anxious lest 
they may develop congestive heart failure, but except for 
three with complex lesions in whom this happened within 
the first six to nine months no others have yet done so. 


It is a pleasure to express our thanks to the surgeons who have 
made this work possible: Mr. R. C. Brock, who has operated on 
the largest number, Mr. T. Holmes Sellors, and Mr. Jan Hill. 
Mr. Holmes Sellors has added to our indebtedness by the great 
trouble he and his surgical staff have taken in keepirig us so 
fully informed about patients operated on in another hospital. 
We should also like to thank the staff of the cardiac department, 
who during the last four years have helped with the follow-up 
at different stages, the doctors who have sent us reports on their 
patients, and Miss M. Waldron, of the department of illustration, 
Guy’s Hospital, for the charts. 
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RADIOACTIVE PHOSPHORUS (P”) IN 
TREATMENT OF MENORRHAGIA* 


BY 
H. C. McLAREN, F.R.C.O.G. 
J. C. HEATH, B.Sc. 


AND 


A. QUINTON, M.Sc. 


(From the Department of Obstetrics and Gynaecology, 
Queen Elizabeth Hospital, Birmingham) 


lf menorrhagia persists after curettage in the over-40 
age group a decision on radical treatment either by 
induction of the menopause or by surgery may be neces- 
sary to avoid anaemia and increasing general debility. 
Both methods have disadvantages, however ; radium or 
deep x rays practically castrate the patient, so that 
flushings and premature age-effects such as senile “ spot- 
ting” of the vagina or introital fissuring may develop 
(McLaren, 1950). Surgery with ovarian conservation 
may avoid these sequelae, but it carries a small but 
definite mortality and morbidity. 

The idea of avoiding radical treatment by destroying 
the endometrium is not new ; ten Berge (1936) in Hol- 
land, for instance, has described a method of uterine 
thermocautery which had some success. Our present 
experiments of irradiating the uterus with beta particles 
were conducted on the suggestion of Dr. A. G. Glucks- 
mann. As beta particles from a source such as radio- 
active phosphorus are stopped by the surface layers of 
tissue it seemed that surface endometrial cautery and 
uterine haemostasis might be achieved without destroy- 
ing ovarian function. 

The difficulty in constructing an applicator which 
would pass the human cervix yet allow irradiation of 
the whole of the cavity of the uterus led us to use a 
balloon on the lines described by Simon (1949) and by 
Douglas and his colleagues (1950, 1951). The human 
uterus, however, is not distended without a high pressure 
of air or fluid, and this led to difficulty in containing 
the balloon in utero. In the end a simple rod-shaped 
applicator designed by one of us (J. C. H.) was used, 
and proved to be easy and safe to handle. Despite the 
shape of the normal uterine cavity a wide area of endo- 
metrium was burned by P*. 


The Applicator 


In the preliminary experiments three layers of filter paper 
were wound tightly around an acrylic resin rod 4 cm. long 
and 1 cm. diameter (Fig. 1). An aqueous s¢lution of sodium 
phosphate containing the radioactive phosphorus isotope P*’ 
was distributed evenly over the filter paper and evaporated. 
The completely dry filter paper was coated with a solution 
of acrylic resin. 

In later experiments moist filter paper was moulded over 
the whole surface of a cylindrical “ perspex” former with a 
hemispherical upper end. An aqueous solution of sodium 
hydrogen phosphate in which the phosphorus is radioactive 
was allowed to evaporate to produce a dry surface evenly 
covered with P**. A thin sheath of perspex (0.25 mm. thick) 
was slipped over the filter paper and a seal made with pers- 
pex solution in chloroform at the lower end. This applica- 
tor has two advantages: (1) it is easier to assemble, more 
robust, and less likely to contaminate the patient ; and (2) 


*Read before the Birmingham and Midland Obstetrical and 
Gynaecological Society on March 26, 1952. 








thin 
erro 
cov 
app 
a le 
unit 
upp 
long 


the 


THRI 


Fic. 


abil 
the 

wer 
vuls 
cont 
anir 
oed 
the 

disa 
cuff 
(Tal 


and 
stro 
to s 
and 
inflz 


nec! 
whi 
In t 
of t 
limi 
hov 
to a 
wer 


nm 


AL 





IN 


> 


r-40 
. by 
*Ces- 
lity. 
n or 
that 
pot- 
elop 
tion 

but 


ying 
fol- 
rine 
sent 
cles 
cks- 
dio- 
5 of 
and 


lich 
of 
ea 


nan 
ure 
ing 


ed, 
the 
do- 


per 
yng 
um 
P*? 
ed. 
ion 


ver 
1a 


ive 
nly 
ck) 
TS- 
Ca- 
ore 
(2) 


ind 








Fes. 14, 1953 


RADIOACTIVE PHOSPHORUS IN MENORRHAGIA veo aay, 359 





thinner filter paper may be used, and there is therefore less 
error due to self-absorption ; the absorption in the perspex 
cover can be allowed for in the calculation. A “ winged” 
applicator was also used which, when in position, formed 
a letter Y (Cases 10 and 14). The amount of P** used per 
unit area was the same as for the rod applicator. The two 
upper short rods were 2.5 cm. long and the single rod 3.5 cm. 
long; the diameter of all three was 0.8 cm. 

Care was taken not to damage the plastic shell containing 
the P*? at insertion into the uterus. For sterilization, 1 in 20 
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Fic. 1.—The applicator consists of a rod with a covering of P*?- 
impregnated blotting-paper ensheathed in perspex. 





4-Scm. 


Animal Experiments 


To test the efficacy of the applicator and to prove its 
ability to contain the P**, tests were made on the vagina of 
the rabbit. With the animals anaesthetized, P** applicators 
were inserted into the lower vagina and held in position by 
vulval sutures of thread. Dummy applicators were used in 
control animals. With the loaded applicator in position the 
animals remained healthy, although the vulva became 
oedematous. Micturition, however, was undisturbed. After 
the removal of the applicators the vulval oedema rapidly 
disappeared, although even 14 days later there was a definite 
cuff of perivaginal thickening at the site of the P**? burn 
(Table I). 


Histological Changes after P*? Irradiation 


The beta-radiation from P**? caused a complete necrosis 
and loss of surface epithelium. Deep to this, the damage to 
stromal cells was difficult to interpret—that is, it was difficult 
to say if some of the stromal cells with granular cytoplasm 
and indistinct nuclei might recover. There was pronounced 
inflammatory reaction of the deeper tissue due to the surface 
burn and to those beta particles which penetrated beyond the 
necrotic surface layers. Leucocytes crowded the stroma, 
which was oedematous and showed many free erythrocytes. 
In this partly inflamed, partly damaged area at the periphery 
of the damaged vagina it was difficult to define exactly the 
limit of cauterization by P**. Admitting these difficulties, 
however, it is safe to say that a cuff of vagina was destroyed 
toa depth of 2 mm. Deeper to that, of course, the tissues 
were inflamed and oedematous, but not necrotic. 


TABLE I.—Effect of P’* on the Vagina of a Rabbit: Severe 


Clinical Experiments 

First of all a dummy applicator was inserted into the 
uterus of a patient due to have a hysterectomy for menor- 
rhagia. Transcervical sutures of thread were found to hold 
the applicator safely in the uterus. With this normal 
(parous) uterus most of the endometrium was found at 
hysterectomy to be in contact with the applicator. The 
tissue subjected to histological study served as a control for 
the irradiated cases. 

Four patients—three of whom had uterine fibroids—were 
then treated with the rod-shaped applicator carrying P*’. 
Total hysterectomy and bilateral salpingo-oophorectomy 
was carried out within 21 days. After histological studies a 
further 11 patients were treated with P*’, and to judge its 
curative effect on menorrhagia three months were allowed 
to pass before hysterectomy. - 

Prior to insertion of the applicator a bimanual examina- 
tion of the uterus and appendages was made ; curettage of 
the uterus was also carried out in most cases. On three 
occasions, however, despite careful bimanual examination 
and uterine exploration by curette, we failed to diagnose 
fibroids which were obvious in the uterine muscle on section 
after hysterectomy. Our failure to make the diagnosis is 
perhaps excusable because of the intrxmural position of the 
fibroids. 

After hysterectomy the uterus was opened, photographed, 
and sectioned to show the depth of burn produced by P*’, 
the degree of endometrial regeneration, and the state of the 
tubes and ovaries. 


Clinical Observation with P*? in Utero 


As we gained confidence in the technique the patients were 
allowed up in the ward with the applicator in utero. They 
felt no discomfort or “ radium-sickness,” although mild 
flushes of the face affected two patients (out of 15). One 
patient (Case 6) complained of a pink discharge during the 
three months between treatment and hysterectomy. She 
proved to have a mild endometritis with mild endosalpingitis. 
At operation she had the first “menstrual” loss for three 
months, and the resulting congestion of the abdominal wall 
and pelvis made haemostasis difficult. Although the degree 
of endometrial inflammation was slight, no doubt it added 
to the physiological congestion of ovarian-pituitary origin. 
This “ menstrual ” congestion caused difficulty with haemo- 
stasis in another patient (Case 16), although there was no 
warning uterine bleeding. These two. cases are of special 
interest, since the menstrual congestion of ovarian origin 
no doubt affected all other patients, whether they men- 
struated or not. 

The need to remove the lower uterus and cervix in another 
patient led to an unusually difficult dissection of old- 
standing tough scar between rectum and posterior cervix. 
A small puncture of rectum followed, but it was easily 
sutured and caused no trouble during convalescence. 

Lastly, our 15-year-old patient, who was bedridden with 
gross rheumatic heart disease, caused anxiety at hysterectomy. 


Tissue Damage was Caused to a Depth of About 2 mm. 









































Details of Applicator | Depth Dose in Réntgens Equivalent 
No 0 Negi ee “ Physical When Gross Histology 
*} Quan- | Time |Length| Diam.| -. p Killed Effects 
tity | Hours] cm. | cm. * | 1mm. {2 mm. | 3 mm. | 4 mm. | 5 mm. 
1 | 4-75 120 a 1 190,000 | 59,000 | 21,000 | 7,000 | 2,500 | 900 | Immediately | Vulvar oedema; | Severe burn, but not complete 
‘ | 10,000 r.e.p. at 2-8: mm. perivaginal destruction of tissues 
ema __ with 2 mm.; 
slough of mu- 
cosa 
2 4:75 120 4 | 1. | 190,000 | 59,000 | 21,000 | 7,000 | 2,500 | 900 | After 8 days | Vulvar oedema of lining mucosa and 
10,000 r.e.p. at 2-8 mm. and marked - mocen to 0 depth of 2 
perivaginal to 3 mm. Deeper to 
ening — oedema an 
3 4-75 120 a 1 190,000 | 59,000 yy 7,000 b. 2 900 | After 14 days Thickeniag ¢ a ; lumen 
,000 r.e.p. at mm. erivagina 

" | tissue . cells and tissue; 
marked submucosal fibrosis 
| | and ca thrombosis, 
; cavernous 

| tissue 
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This girl had been almost exsanguinated with menor- 
rhagia on several occasions; she had repeated trans- 
fusions and repeated curettage, and had resisted all efforts 
to cure her with hormones. After 12 months of bleeding it 
was thought that hysterectomy might extend the short life 


TABLE II.—Control of Menorrhagia by P** 


| 























Case | Age | Curettage ist Menses | 2nd Menses | 3rd Menses 
etal 

5 49 | Metropathia Normal Normal | Normal 

6 49 No curettings | Nil Nil Began at 
obtained operation 

7 - én Trace | Normal | Normal 

. 15 | Norma! proli- | Loss slightly, Loss slightly, Relapse: 
ferative phase ess less flooding 

4 48 Metropathia Flooding | Flooding Emergency 
(undiagnosed hysterectomy 
fibroid | 

10 43 No curettage | Trace | Nil | Nil 

| 36 Patchy Nil S és | Normal loss 

metropathia 

12 | 45 | Premenstrual Heavy | Trace Normal (4th 
(undiagnosed | | | period flood- 
small fibroid) | Ing) 

13 45 Proliferative | Flood | - Normal 

14 45 Metropathia Nil | Nil Nil 

16 | 47 No curettage 


oo | Trace | oe 


Of 11 patients, 7 were successfully treated; 1 ‘relapsed after 3 months; 
another was improved for only 2 months; while 2 (with unsuspected fibroids) 
were failures. 

















prognosticated by her physician. P** produced only tem- 
porary benefit, and hysterectomy with ovarian conservation 
was undertaken. She collapsed at operation, but a blood 
transfusion brought a remarkable improvement, and the 
operation was concluded without difficulty. Convalescence 
was Satisfactory. 


Control of Menorrhagia by P** 


Of 16 patients treated with P**, 11 were given a three- 
months trial before hysterectomy. The period of three 
months was laid down by the Medical Research Council, 
who advised us in these experiments. It is, of course, not 
sufficient time to assess the value of P** as a haemostatic 
agent. Nevertheless, improvement as judged by the onset of 
amenorrhoea or normal menstruation was achieved in eight 
of eleven patients ; one patient was improved for two periods 
and then relapsed, while the following two patients with un- 
suspected fibroids of the myometrium were failures. 


Case 9.—A 6-para aged 38. At curettage the uterus measured 
3 in. (7.6 cm.) by sound; it was uniformly bulky, but it was 
not thought to contain a fibroid. Curetting showed metropathia. 
After P*? she had 45 days of amenorrhoea followed by a severe 
uterine loss over 10 days. She was admitted to a neighbouring 
hospital as an emergency and after three pints (1.7 litres) of blood 


TABLE III.—P* Histology. 





Details of P32 Applicator 


| ; 
Estimated 
urface Clinical 





Hysterec- 


Case} Age tomy 


Curettings 





| Quantity Time 
} me. Hours 


Type ‘on 


S 
Depth of 
Diam. com Burnin 


mm. 


Results Pathology 





No curettings | 17th day Rod 


, 3-82 71 | 40 
obtained | 


702 | 36 | Nocurettage 18th ,, - | 3-14 68 40 





Normal proli- | 15th _,, és | 2-72 101 40 
ferative | 


703 | 42 


Metropathia 7th ws | os 3-40 123 3-5 


ig 3months| ,, | 4-75 | 120 4-0 


No curettings | 3 9° * 
obtained 


toe 


Normal proli- 
ferative 


10 | 43 


Metropathia 2 - ae | 4-6 57 4-5 
No curettage 3 oo 3-piece | 
| 


11 | 36 | Metropathia 3 i Rod | 4:75 100 4:5 


Normal pre-| 3 Pa = | 435 84 40 
menstrual 











Proliferative 3 a aa | 4-75 123 40 
normal 








Metropathia 3 - 3-piece 7-6 123 





47 | No curettings | 3 » | Rod 4-75 124 40 
obtained 




















| | 
| | 


1-1 150,000 2°5 

ace burn, deeper endo- 

metrium intact; pre-cancer 
of cervix (see text) 

Sound 34 in. (8-9 cm.). Myo- 
metrium 1% in. (3-8 cm.) 
thick. Surface burn with 
deeper gland regeneration 
and marked capillary dilata- 
tion (Fig. 3) 

Fibroids: sound 4 in. (10 cm.). 
Surface _ burn. Glands 
persist; epithelial radiation- 
distortion ; 

Fibroids: sound 5 in. (12-7 em.) 
Polyp of endometrium show- 
ing surface slough; pre- 
menstrual endometrium : cor- 
pus luteum (Fig. 2) 

Normal menses} Sound 3 in. (7-6 cm.). No 
evidence of burn, normal 
endometrium 

Sound 3 in. (7-6 cm.). Absence 
of glands: endometritis with 
mild tubal inflammation. 
Burn membrane 

Sound 33 in. (9:5 cm.). Patchy 
regeneration of endometrium 
(menses, day 1). No evi- 
dence of burn 

Sound 3 in. (7-6 cm.). Stroma 
free from glands except at 
fundus. Burn membrane 


Sound 3 in. (7-6 cm.). Undiag- 
nosed fibroid and adenomyo- 
sis. Burn membrane 

Sound 3 in. (7-6 cm.). Metro- 
pathia, post-irradiation epi- 
thelial distortion (Fig. 4) 

Sound 3 in. (7-6 cm.). Surface 
hyaline burn membrane, 
replaces most of endo- 
metrium. Metropathia at 
fundus (Fig. 5) 

Sound 3$ in. (8-9 cm.). Endo- 
metrial polyp and 2 small 
intramural fibroids. Pre- 
menstrual endometrium. 
Corpus luteum 

Sound 3 in. (7-6 cm.). Proli- 
ferative normal endo- 
metrium. No evidence of 


burn 
Sound 3 in. (7-6 cm.). Small 

intramural fibroid. Metro- 

pathia. No burn effects 
Sound 23 in. (7 cm.). Area of 
endometrium in contact with 
P32 replaced by burn 
membrane; much untreated 
unaffected metropathia in 
upper uterus; epithelial cell 
distortion (cervical) 





1-1 118,500 23 ” ” 


1-1 147,000 2°5 ” ” 


0-8 | 187,000 2:75 ” * 





1:0 | 250,000 3-0 


1:0 | 250,000 3-0 Amenorrhoea 


1:0 | 240,000 2-9 3 improved 
periods then 
relapse 


Amenorrhoea, 
6 weeks. 1 
— posted 

en relapse 

Flooding 


1:0 | 265,000 3+1 


1:0 | 110,000 2:25 


0:8 194,000 2°65 Amenorrhoea 


1:0 | 200,000 2:8 Amenorrhoea 
8 weeks, then 


normal period 





1-0 176,000 | 2:65 | Normal menses 


1-0 | 252,000) * 3-0 a a 


0:8 190,000 2°8 | Amenorrhoea 


1 0 255,000 3-05 ” 

















Although a superficial endometrial burn was caused by P32, recovery with endometrial regeneration followed. Nevertheless, haemostasis was obtained 


in 9 out of 12 cases. 


Insufficient time} Fibroids, 5 in. (12-7 cm.) sound, . 
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hysterectomy was necessary. The anterior wall of the uterus was 
found to contain a fibromyoma the size of a hen’s egg (see also 
Tables II and III). 

Case 12.—A 3-para aged 45. At preliminary curettage the 
uterus was carefully palpated and fibroids were sought in the 
uterine cavity with the curette. The uterus was bulky, the cavity 
34 in. (8.9 cm.). A small cervical polyp was removed. The 
curettings accorded with her menstrual cycle (secretory phase). 
After P**, menstruation followed at about monthly intervals— 
namely, heavy loss for seven days, then two normal periods, then 
a relapse with severe bleeding. At operation a cluster of fibroids 
some 2 cm. in diameter occupied the upper myometrium. 


Two further cases were only partially relieved by treat- 
ment with P**: 

Case 7.—This patient, aged 44, had three normal periods—that 
is, an improvement for 103 days—then a recurrence of heavy 
bleeding. The uterus was bulky, with a myometrium 34 in. 
(8.3 cm.) thick but without fibroids. No histological evidence of 
P*? burning persisted. 

Case 8.—A girl aged 15 had severe cardiac disease; she had 
been treated by repeated curettage and blood transfusions. P*? 
led to some improvement for eight weeks, but her third period 
was heavy. Hysterectomy with ovarian conservation was per- 
formed, but there was no uterine abnormality, apart from a 
hyaline ** burn ” necrosis of the endometrial stroma. 


Effects of P** on the Uterus 
Gross Pathology—Apart from the presence of fibroids or 
thick myometrium (see Table II]), there was littie of note to 
record in the specimens removed at hysterectomy. The 
ovaries. of course (which would have been severely damaged 


by radium), showed obvious signs of activity such as follicles 
or corpora lutea. In the endometrium the site of burning 
by P** was obvious—for example, in Case 15, subjected to 
hysterectomy seven days after P*’, the endometrium was 
burned and congested at the site of irradiation, while as long 
as three months after irradiation the site of burning was still 
definable in some specimens. 


Histology (Table IIl).—No specimen was obtained earlier 
than seven days after irradiation, so that, although the sur- 
face dose of beta-irradiation amounted to about 200,000 r.e.p. 
in both animal and human experiments, we have no human 
tissue obtained on the conclusion of irradiation. From 


Cases 15 (seven days after P**) and 702 (18 days after P*’) - 


it appeared, however, that the depth of endometrial burn 
was no more than 1.5 to 2 mm. in the human uterus 
(Figs. 2 and 3). As in the rabbit’s vagina, the surface 
epithelium and endometrium was necrotic, while the deeper 


layers were severely damaged and inflamed, with capillary 


dilatation and clotting, oedema of the stroma, leucocytic 
infiltration, and so on. As in the rabbit histology, it was 
difficult to draw an exact outer limit to the depth of 
cautery achieved by P**. With previous curettage of the 
uterus, of course, a surface burn and inflammatory reaction 
affect the deeper part of the endometrium. Nevertheless, 
the deeper glands and stroma nearest to the myometrium 
or embedded in the surface muscle appeared to escape 
irradiation injury, and as recovery proceeded regeneration of 
endometrium followed. After three months the surface 
epithelium occasionally showed marked irradiation distor- 




















Fic. 2.—Case 15. P** caused a surface slough (S), seen separating 
from tissue which is infiltrated with inflammatory cells. 




















Fic. 3.—Case 702. Irradiation necrosis of the surface endo- 
metrium has not penetrated far enough to destroy deeper glands 
and stroma. 




















Fic. 4.—Case 10. After three months. Although some specimens 
showed apparent recovery from P*’, others showed areas of 
surface epithelium with the irradiation distortion depicted here. 
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Fic. 5.—Case 11. Three months after 200,000 r.e.p. a ny Do 
hyaline or waxy necrosis of stroma developed beneath the lining 
epithelium (M). In this specimen the “burn membrane” 
extended down to the upper part of the cervical canal. 
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tion, while below the surface a waxy or hyaline appearance 
of the stroma was observed. This we have called a “ burn 
membrane,” and it was obvious in four specimens (Figs. 
4 and 5). Finally, the ovaries were sectioned in all speci- 
mens for evidence of irradiation effects, but, apart from 
simple follicular cysts, the ovaries were normal. 

Intra-epithelial Cancer.—It was an extraordinary coinci- 
dence that the first patient to be treated with P’* should 
prove to have what Dr. A. G. Glucksmann calls * near or 
pre-cancer” of the cervix. The patient was used as a 
“carrier” of P**, and, of course, surgery was planned when 
she had recovered from her anaemia. Dr. C. W. Taylor 
writes : “At the squamo-columnar junction of the cervix 
there is considerable epidermization of the mucous glands 
with areas of atypical epithelial proliferation. One section 
shows apparent pre-cancerous changes with a suggestion 
of early carcinomatous infiltration, but serial sections taken 
from the block show, in fact, no more than an indirect 
cut of a ‘cleft’ with atypical proliferation of the basal 
epithelium. The lesion found, therefore, is no more than a 
tiny fragment of pre-cancer without true carcinomatous infil- 
tration.” 

The area of cervix in question was well outside the range 
of beta particles emanating from the applicator, so that the 
pre-cancerous changes were coincidental. 


Discussion 


P* produced a surface burn of the endometrium some 
2 mm. in depth without ovarian damage. The resulting 
slough with inflammatory reaction and vascular thrombosis 
was healed in about 90 days with endometrial regeneration. 
A recurrence of menorrhagia, however, did not follow in all 
cases, and, although only 11 out of 16 cases were subjected 
to a three-months trial, we can report a cure in seven and 
an improvement in two. Menstruation usually reappeared, 
suggesting that no more than temporary haemostasis can be 
expected of the method. Nevertheless, even temporary 
haemostasis, if it could be guaranteed, would be valuable— 
for example, in younger women who declined radical treat- 
ment or who wished to have children. Not only would the 
patient be freed from serious haemorrhage, but menstruation 
when re-established might be normal. The same possibility 
of normal menstruation after P** exists in the older age 
group studied in this series, although, of course, the achieve- 
ment of the amenorrhoea of the menopause without ovarian 
destruction is the aim of treatment. 

The carcinogenic action of x rays or repeated small doses 
of gamma rays on the skin raises the possibility of endo- 
metrial cancer as a sequela of beta-irradiation of the uterus. 
If, however, the endometrium heals after a surface burn, as 
happened in most of our cases; and, secondly, if menstrua- 
tion and shedding of the endometrium follow, it seems 
unlikely that cancer will develop. Nevertheless, cells which 
have been irradiated by sublethal doses of beta rays must 
undergo proliferation, and it is not known if these cells have 
a tendency to become carcinomatous. The problem must 
therefore be held sub judice, and certainly all patients treated 
with P** (without hysterectomy) will require a prolonged 
follow-up so that in time we may have the answer to the 
question of the risk of carcinogenesis. 

The possibility of foetal abnormality is another theoretical 
objection to the irradiation of the uterus without castration, 
in that the ovum, by embedding itself in damaged tissue, 
might in some way grow abnormally. By the time the 
endometrium has been shed at menstruation, however, and 
by the time it has recovered sufficiently to develop pre- 
menstrual endometrium. it seems a very remote possibility 
that a healthy ovum would suffer any damage as it devel- 
oped in utero. The ovaries, of course, are not subjected to 
beta-irradiation, and there is therefore no question of 
fertilization of a damaged ovum. 

Finally, with the idea of achieving a deeper endometrial 
burn we are now experimenting with cerium’. Beta 
particles from this have a maximum energy of 3.1 meV., 
and in theory the radiation should burn endometrium to a 


depth of 5 to 7 mm. If this calculated depth is in fact 
achieved we may obtain better clinical results. A further 
improvement may also follow the development of an appli- 
cator which will irradiate all of the endometrium. 


APPENDIX A 


Calculation of Dose in Equivalent Réntgens at Various 
Depths 


Absorption experiments in tissue-like materials (alkathene 
wax) show that the beta rays from the P**? emerging from 
the applicator had a half-value layer of 0.075 cm. and an 
absorption coefficient of 9.23 cm.-' in tissue. The blackening 
of photographic film was used to confirm the even distribu- 
tion of the P® along the applicator and also the calculated 
dose rates. 


Let !=length of fi'ter paper in cm. 
2a=diameter of filter paper in cm 
» t=thickness of perspex sheath in cm. 
+» do pa of P*? in mc. when applicator: inserted. 


removed. 
Decrease in "strength = (Go ~Q) mc. 
Number of beta eee of emitted during treatment = 
(qo— q)6.57 X 1 = 


Consider the number of — crossing the boundary 
of an elementary cylinder diameter 2 r. 

Half the particles emitted will be ejected outwards from 
the filter paper, and allowing for the absorption of the rays: 


- - N e-9.23(r-a) 
No. of particles crossing the boundary =~, 
No. of particles absorbed in the elementary volume 2.7 r.ldr. 
N 
=> X 9.23 x e-9.2Hr-a) x dr. 
: . N X 9.23 K e-9.23(rra) 
No. of particles absorbed per unit volume = oe gi 


Assuming that the beta particles have an average energy 
1.12 x 10° erg, 





N X 9.23 X e-9.23tr-a) 
Energy absorbed = —— —_—_——_ x 1.1 
4rrl 


N. x 9.23 x ¢-9.23r-a) x 1,12 x 10-6 re. 
Depth dose = —————_ > 
4a rlx85 


If we putr = a +t, 


2x 10-6 erg/g. 





Surface dose S = et ee ee 
4arlx8S 
_ (Go—q) 6.57 x 1013 x e-9 23.tx 1. 12x 10-6 
“4 m (a4-t) i> 85 
(q — q) €-9 23.1 x 6.36 x 105 


= —— Miteuwus Terr CTe Te tt | 
Surface dose S iatol () 
(e-9.23(r-a)) at+t . 
Tissue dose =S x — (9.23 1) ken Re (2) 
= S.e-9.23r-a+t) x 2s r.e.p. 
" 
For the standard applicator | = 4 cm., a = 0.475 cm., 


t = 0.025 cm. The value of q.-q varies, but is approxi- 
mately 1 mc. If we substitute these vaiues, 
e-9.23 x 0.025 x 6.36 x 105 = 252,000 r.e.p. 


= , 





_ 0.5 50 e-9.23a-0.5) 
Percentage depth dose = 100 x e-9.23(r-0.5) x - = = 
sO 
a e-9.23.d 


lf d=depth in cm. % D.D.= re 


Table Showing How Dose Varies With Depth 








| eee 


*%D.D l w3 | 39 | 1-39 
Tissue dose in rep | 25). 000 | 80, ino | 28,500 , 9,800 | 3, 


Depth in mm.: | Surface | 1 











The minimal lethal dose of radiation on endometrium is 
not known, but if 10,000 r.e.p. is accepted as a lethal dose 
then the “ cautery ” effect of 5 mc. of P** in the uterus for 
five days is about 3 mm. 
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Summary 
A method is described for producing uterine haemo- 
stasis by P32 without damaging the ovaries. 


A surface burn by P22 is quickly healed and regenera- 
tion of endometrium follows. 


Preliminary animal experiments were followed by a 
clinical trial on 16 patients, 11 of whom were allowed 
three months between irradiation and hysterectomy. 
Seven cases were cured, two were somewhat improved, 
and two, with unsuspected fibroids, were failures. 
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M. Neville and Mr. L. M. Park, Selly Oak Hospital, who operated 
on one of the patients and sent us the clinical notes and patho- 
logical material to complete this report. Finally, we wish to 
thank Miss M. E. Attwood and Mr. D. H. S. Boyd for technical 
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VARIATION IN TECHNIQUE OF 
INTRACUTANEOUS B.C.G. 
VACCINATION 
BY 
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Director, Tuberculosis Research Office, World Health 
Organization, Copenhagen 


AND 
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Organization, Copenhagen 


The technique for giving an intracutaneous injection is 
ordinarily set forth very clearly: 0.1 ml. of fluid is to be 
injected as superficially as possible into the skin. Yet 
when even such a simple procedure becomes a common- 
place in the everyday work of a great number of persons, 
as is the case in the large public health programmes of 
to-day, individually insignificant errors and deviations 
from the prescribed technique may, when taken collec- 
tively, amount to considerable variations, and thereby 
create problems of unexpected magnitude. The full 
impact of this situation—and its possible consequences 
—was probably not really felt until intracutaneous injec- 
tions of B.C.G. vaccine were being given to literally 
millions of persons in the international mass vaccination 
campaigns. The present paper gives the results of several 
studies designed to provide preliminary information on 
the immediate measurable results of B.C.G. vaccination 
in schoolchildren when the technique of intracutaneous 
injection of vaccine was deliberately varied within the 
limits likely to occur under ordinary field conditions. 

There are two principal ways in which an intra- 
cutaneous injection may deviate from the recommended 
technique. First, more or less than the specified volume 
of 0.1 ml. may be given ; and, secondly, the fluid may 
not be injected superficially into the skin. Theoretically, 
these two kinds of deviation ought not to be correlated : 
variation in volume should be independent of variation 
in depth. 





So long as B.C.G. vaccination remained mostly in the 
hands of a few interested people, the technique of injec- 
tion was probably more of an art than a science. Each 
worker undoubtedly developed his own method of 
gauging the volume and depth of his injections. With. 
the start of mass vaccination, however, hundreds of new 
workers had to be instructed in the technique, which 
could no longer be left to the whim of each worker ; 
some uniformity and standardization was essential. In 
mass vaccination campaigns it would be difficult, or even 
impossible, to enforce a standard procedure for measur- 
ing the volume from the graduated marking on the 
syringe, because most syringes—even new syringes—soon 
begin to leak badly. Experience had already shown, 
however, that the size of the wheal—the white, rounded 
elevation of the skin caused by the injection—corre- 
sponded at least roughly with the volume of fluid 
injected ; and this method was adopted for gauging the 
dose. There seems, however, to be little agreement on 
the size of the wheal representing the standard (0.1 ml.) 
dose of vaccine. 

The first edition of B.C.G. Vaccination against Tuber- 
culosis (Holm, 1948), issued by the International Tuber- 
culosis Campaign, contained the following instructions 
for making intracutaneous B.C.G. vaccination: “ By the 
intracutaneous vaccination, 1/10 c.cm. of the vaccine is 
injected as superficially as possible into the skin... . If 
the injection is given correctly, a wheal will appear, in 
which the follicles of the hair are easily visible. The 
wheal must have a diameter of about 10 mm.” Two years 
later, in the Second Annual Report of the International 
Tuberculosis Campaign (1949-50) the instructions for 
vaccination were revised to read : “(a) The injection 
should be made as superficially as possible, and very 
slowly. (6) The dose should be as accurate as possible 
—0.1 ccm. If judged by the size of the wheal, the 
diameter of the wheal must be 8 mm.” An account 
of the B.C.G. vaccination programme in Finland 
(Savonen, 1949) did not specify the volume of vaccine 
or depth of injection, but simply stated that “so much 
vaccine is used that the anaemic wheal appearing on the 
skin has a diameter of 10-12 mm.” 

The British Ministry of Health (1950) issued the 
following instructions for B.C.G. vaccination pro- 
grammes: “0.1 c.cm. (ml.) of the vaccine is then injected 
strictly intradermally without loss due to leakage from 
the needle track. A satisfactory vaccination should pro- 
duce a white wheal 5 mm. in diameter.” A brochure 
from the Bureau of Tuberculosis Control (1952), Com- 
monwealth of Pennsylvania and the Henry Phipps 
Institute in the United States, does not mention the size 
of the wheal but merely states: “...0.1 c.cm. is 
injected intracutaneously as superficially as possible into 
the skin.” 

A volume of 0.1 ml. is almost always specified, yet the 
wheal expected to result from this volume varies in 
diameter from 5 to 12 mm. There must therefore be 
considerable variation in interpreting what is meant by 
a very superficial injection, for about the only way the 
size of the wheal could differ and still represent a con- 
stant volume of vaccine would be by variation in the 
depth of injection. 

Thus one may be justified in thinking that intra- 
cutaneous injections of B.C.G. vaccine, and of tuber- 
culin as well, must have varied widely in mass cam- 
paigns. 

Many vaccinators began working in the campaigns 
after only the most cursory instruction and little 
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practice in giving injections. Often lacking critical super- 
vision, they naturally developed their own habits for 
estimating the size of the wheal and the depth of the 
injections. A consistent error of only a few millimetres 
in estimating the size of the wheal from a deep intra- 
cutaneous technique could, as we shall show, result in 
their giving much more than the recommended dose. 
Moreover, large doses could easily pass unnoticed, 
because a leaking syringe makes it difficult for anyone 
to estimate the volume injected. On the other hand, it 
can be assumed that no vaccinator (even with a badly 
leaking syringe) would refill her syringe before com- 
pleting at least one vaccination, so the maximum 
volume injected is not likely to have exceeded 0.6 or 
0.7 ml. 

Independently of technique, the volume of vaccine 
given has probably also been influenced by the attitude 
of the vaccinator (and the supervisor) towards the work: 
a strong conviction that a larger dose assures greater 
protection, coupled with an equally strong belief in the 
harmlessness of B.C.G., is known to have accounted for 
many conscientious vaccinators routinely and deliber- 
ately giving each person “a good vaccination.” On the 
other hand, some vaccinators, fearing complications 
from too much vaccine, especially in younger children, 
have undoubtedly overestimated the size ‘of the wheal 
and given only a fraction of 0.1 ml. Precise information 
on this subject is unobtainable ; but from what is known 
of variations between vaccinators, both in their tech- 
nical performance and in their attitude to the work, it 
is reasonable to conclude that the average volume of 
vaccine routinely given by some vaccinators has been at 
least four or five times that given by others. Further- 
more, taking into account the range of variation for each 
individual vaccinator, it is quite possible that some 
vaccinated persons received eight or ten times as much 


vaccine as others. 
Material 

The data in this paper are derived from an extensive series 
of field studies on B.C.G. vaccine and vaccination, carried 
out during the past 
three years by the 
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Copenhagen, in 
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of their reactions to a Mantoux test with 10 units of purified 
protein derivative (P.P.D.*); those in whom the indurated 
area was less than 6 mm. in diameter were vaccinated. Post- 
vaccination tests were made with the same dose and batch 
of tuberculin, and all observations were made according to 
a standard procedure by the same team of highly trained 
field personnel. 
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Results 
Wheal Size with Variation in Volume and Depth of Injection 


Before investigating the relation between the size of wheal 
and the volume and depth of vaccine injected the personnel 
chosen for this work had to be specially trained. Varying 
the volume presented no problem : with carefully selected 
non-leaking syringes, different volumes could be measured 
quite accurately by reading from the graduations on the 
barrel of the syringe. But after having become skilled in 
giving injections very superficially for other studies the 
vaccinators needed practice in order to become proficient in 
varying the depth of their injections. For this purpose 
members of the office staff volunteered as subjects on whom 
one of the vaccinators practised with saline until she could 
inject, at will, into different layers of the skin and could 
classify her injections according to depth. 

Two studies were then made in groups of Danish school- 
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or depths were given in rotation as children came in line 
for vaccination. In this work, the vaccinator herself 
measured the diameter of the wheal immediately after 
each injection; the measurements therefore may not be 
entirely free of bias. The vaccinator also classified each 
injection according to its actual rather than intended depth, 
since she did not always strike the depth aimed for. Her 
classification of depth was used for analysing the material. 
(Wheals produced by subcutaneous injections are not 
included in the results, because often no wheal appeared, 
and when it did it was very small with indistinct margins, 
and it rapidly disappeared.) 

The histograms in Fig. 1 show that the usual amount of 
0.1 ml. of vaccine, given superficially, very often produced 
a wheal 8 mm. in diameter ; and almost all of the wheals 
which were not 8 mm. in diameter measured either 7 or 
9 mm. Larger and smaller volumes caused a corresponding 
change in the size of wheals, associated with slightly greater 
variations in the distribution around the central value. The 
average size had a linear relation to the logarithm of the 
volume injected, as shown by the line 
in Fig. 2. Doubling or halving the 
dose made a difference of about 
1.5 mm. in the average size of the 
wheals ; a sixfold increase (from 0.05 


the cutaneous tissue. If, in addition, the vaccinator under- 
estimates the size of the wheal, the dose may be three or 
four times the recommended 0.1 ml. 


Effect of Variations in Volume of Vaccine on Post-vaccination 
Response 

Many workers favour the intracutaneous method of giving 
B.C.G. vaccine primarily because they assume that with it 
the amount of vaccine injected can be measured. But, as 
we have already explained, in practice the amount given is 
probably far from constant. It is important to know 
whether, and how much, the observable consequences of 
vaccination are affected by failure to give a constant dose 
of B.C.G. Information on post-vaccination allergy and size 
of local lesions is available from the studies in which volume 
and depth were deliberately varied. One restriction on this 
work was that the total amount of B.C.G. given to any child 
could not exceed the Danish standard dose (0.075 mg. of 
organisms), so dilutions of a regular batch of vaccine were 
prepared and used in various volumes. 


TABLE I.—Mean Diameter of Mantoux Reactions to 10 T.U. and of Vaccination 
Lesions According to Strength and Volume of Vaccine Injected 
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The mean size of the wheals result- 
ing from injection of 0.1 ml. at 
different depths is also shown in Fig. 
2, and the corresponding histograms 
in Fig. 3. The size of the wheal 
clearly decreased with increasing 
depth of injection: the difference in 
average size between wheals produced 
by Superficial and by deep intra- 
cutaneous injection was 3.1 mm., a 
difference as great as that produced 
by a fourfold difference in volume of 
vaccine given superficially. 

Analysis of the influence of age and 
sex on the size of the wheal showed 
that older children had slightly larger 
wheals than younger ones, but the 
difference was too small to be impor- 
tant. These studies were carried out 
in healthy, well-nourished white chil- 
dren. We believe, from what field 
workers from different parts of the 
world have told us, that skin quali- 
ties may differ appreciably in different 
races and perhaps also with different 
nutritional conditions. These factors 
may influence the size of the wheal, 
although we have no definite data on 
this subject. 

Unfortunately we have no informa- 
tion about the variation in size of 
wheal for volumes other than 0.1 ml. 
given by intermediate and deep intra- 
cutaneous injection. But if we assume 
that the size of wheal and volume of 
vaccine injected have the same linear 
relation (and slope) for the deeper as 
for the superficial injections, then 
small differences in size of wheal may 
represent very large differences in 
volume. For example, it appears 
that a wheal of 5 mm. may be pro- 
duced by hardly more than one- 
quarter of the usual (0.1 ml.) dose 
given very superficially, whereas a 
wheal of 6 mm.—only 1 mm. larger— 
could result from a dose nearly twice 
the regular dose if injected deeply into 
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The results (Table 1) are from the study designed to deter- 
mine the effect of varying the volume alone and both volume 
and strength of vaccine simultaneously. Altogether 951 
children. were vaccinated. They were divided into eight sub- 
groups, each receiving one of the various volume-dose com- 
binations. The horizontal rows in Table I show the average 
size of the tuberculin reactions (left) and local lesions (right) 
for the groups given different volumes (0.05 to 0.3 ml.) of 
the same dilution of vaccine (1/2 to 1/12 standard strength). 
The vertical columns furnish similar data for groups given 
different dilutions but the same volume. From the diagonal 
rows one can compare the results when different volumes 
and dilutions were combined so that the groups got the 
same total milligram dose of B.C.G. organisms. 

The figures in the left-hand section of the table may 
surprise many B.C.G. workers : over quite a broad range 
neither volume nor strength of vaccine had much, if any, 
effect on the average size of the tuberculin reactions either 
10$ weeks or one year after vaccination. For example, 
0.05 ml. of 1/4 strength vaccine (0.0094 mg. B.C.G.) gave 
reactions whose diameter averaged 16.9 mm. at 10} weeks, 
compared with 17.6 mm. from 0.2 ml. of the same dilution 
(0.0375 mg. B.C.G.): a fourfold difference in volume (and 
in milligram dose of B.C.G.) made a difference of less than 
1 mm. in the size of the tuberculin reactions. 

By contrast, the figures on the right of Table I show that 
varying the volume or varying the strength of vaccine has 
a slight but consistent effect on the average size of the local 
lesions at 10} weeks, and of the resulting scars at one year. 
An increase in dose (either by increasing the volume or the 
strength of the vaccine) is associated with larger lesions. 
This observation is confirmed by an earlier study 
(Edwards and Gelting, 1950), in which 0.1-ml. volumes of 
standard strength and of four-times standard strength 
vaccines were compared. The average size of post-vaccina- 
tion tuberculin reactions differed by only 1 mm., but with 
the stronger vaccine the local lesions were on average 
2.3 mm. larger. 

An additional point, perhaps of more theoretical than 
practical interest, is shown by the diagonal rows in Table I. 
Apparently increasing the quantity of diluent for a constant 
dose of B.C.G. is associated with a very slight tendency for 
the post-vaccination tuberculin reactions to decrease in size. 
This may reflect a true relation between dose and volume, 
or it may depend on some systematic error associated with 
the injection of different volumes. (Vaccine may tend to 
ooze from the larger wheals resulting from the superficial 
injection of large volumes; or possibly the vaccinator 
tended to inject a little more than she should when giving 
small volumes and a little less when giving large ones.) 


Effect of Variations in Depth of Injection on Post-vaccination 
Response 


Studies of the effect of varying the depth at which vaccine 
was injected gave striking results, shown in Tables II and 
Ill. In the first study 188 children were alternately given 
a superficial and a deep injection of 0.1 ml. of vaccine ; 
and each injection was classified by the vaccinator as super- 
ficial, intermediate, or deep intracutaneous, or subcutaneous. 
The same procedure was followed in the second study, on 
about 500 children; but here both standard strength and 
1/100 standard strength vaccine were used. As the children 
came in line to the vaccinator, the first was given a super- 
ficial, the second an intermediate, and the third a deep intra- 
cutaneous injection. When this sequence had been com- 
pleted three times the next child was given an injection just 
below the skin into the subcutaneous tissues. Thus, 1 out 
of every 10 injections was subcutaneous (given only to 
boys). The same rotation system was followed for both 
strengths of vaccine. 

It is evident from both studies that the average sizes of 
the tuberculin reactions were not appreciably affected by 
the depth at which standard strength vaccine had been 
injected. For the 1/100 strength vaccine, however, the 
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* Scar surrounded by zone of discoloration, irregular and often retracted, 
adherent to underlying tissues. 


TaBLe III.—Mean Diameter of Mantoux Reactions to 10 T.U. 
and of Vaccination Lesions According to Depth of Vaccine 
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more superficial injections gave a higher level of allergy : 
the most superficial gave an average at 104 weeks of 
14.6 mm., compared with 12.9 mm. for the subcutaneous, 
while at one year the averages were 14.0 and 11.7 mm. 
respectively. 

The average size of local lesions 10} weeks after vaccin- 
ation showed a systematic and pronounced difference with 
the depth of injection. In both studies the lesions averaged 
about 8 mm. for the superficial technique and increased with 
depth of injection to become twice as large (15-16 mm.) for 
subcutaneous injections. Of even more practical importance, 
the frequency of local subcutaneous abscesses also increased 
with deeper injection technique.* Superficial injection of 
standard strength vaccine led to an abscess in less than 1% 
of cases, but the frequency of abscesses increased sub- 
stantially with increasing depth, and nearly one-third of the 
children given vaccine subcutaneously developed a_ local 
abscess. (The subcutaneous injections, it may be recalled, 
were given not deeply into the subcutaneous tissues, but just 
under the skin.) 

A further interesting point is brought out by Table III. 
With the 1/100 strength vaccine the depth of injection had 
much less, though probably still some, effect on the size of 
the local lesions, and there were no local abscesses. It is 
also noteworthy that the measured size of superficial scars 
at one year for the standard vaccines in both studies 
(Tables II and III) increased only slightly with increasing 
depth of injection. There was, however, a pronounced 
difference in the scars after deep injection : they were com- 
monly surrounded by a zone of discoloration; they were 
irregular in shape, and often retracted and adherent to the 
underlying tissues. 

Fig. 4 gives histograms of the local lesions at 10} weeks 
and resulting scars at one year for the four different depths 
of injection for the two studies combined ; the frequency 
of local abscesses and abnormal scars is shown by the darker 
shading. With increasing depth the whole distribution 
moved towards the right on the scale and local abscesses 
became more frequent with increase in the proportion of 
lesions over 14 mm. in diameter. None of the smaller 
lesions were associated with an abscess ; but an abscess was 
associated with 30% of the lesions 
over 14 mm. in diameter, and with 


10 v2 WEEKS AFTER VACCINATION 


specify that 0.1 ml. of vaccine should be injected very super- 
ficially. But the size of the resulting wheal is usually also 
specified, testifying to the fact that the volume of vaccine 
is not expected to be measured by the graduations on the 
barrel of the syringe. The reason for this cannot be 
doubted : the syringes often leak so badly that some other 
way had to be found to gauge the volume injected. Even 
if syringes did not leak it would be questionable whether 
the graduated markings could be used for vaccinations done 
at the speed expected in mass campaigns. In practice, there- 
fore, volume is commonly gauged by the size of the wheal, 
and this is usually estimated rather than measured. Some 
vaccinators are told to try to make wheals 5 mm. in 
diameter, and others wheals 10-12 mm. in diameter, but at 
the same time all are told to inject 0.1 ml. very superficially. 


Quantitative data from the studies described in this 
paper show that the diameter of the wheal is directly 
related to the volume as well as to the depth of the 
injection ; the largest wheals are produced by the largest 
volumes given most superficially; the smallest wheals 
by the smallest volumes given most deeply. A wheal 
8 mm. in diameter, for example, was usually found to 
represent 0.1 ml. of vaccine injected superficially, but a 
wheal of this size could probably represent 0.4 ml. or more 
given in the deeper layers of the skin. On the other hand, 
only one-quarter of the recommended dose, given very 
superficially, can give rise to a wheal 5 mm. in diameter. 
The results indicate that there must be enormous differences 
in the volume of B.C.G. given in mass campaigns—the 
differences between vaccinators alone amounting to four or 
five times, and probably still greater variations in the 
amount given to individual persons. 

This investigation has shown that tuberculin allergy, 
measured by the size of tuberculin reactions at different 
intervals after vaccination, is practically unaffected by varia- 
tions of technique within the likely range in mass campaigns. 
The size of the local responses at the vaccination site, on 
the other hand, depends to a large extent on the depth of 
injection and to a less extent on the volume of vaccine 
injected. A given volume injected subcutaneously produces 
lesions twice as large as those resulting from the same 
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more than half of the lesions over 
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tradictions, in the instructions for 
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*The term “ abscess ”’ is used to de- 
note a collection of fluid beneath the 
corium, as opposed to the normal 
ulceration in the corium, which, when 
covered, is covered by epidermis and 
crust only. 
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Fic. 4.—Frequency distributions of diameter of local vaccination lesions, and frequency of 
local abscesses and abnormal scars, according to depth of injection of 0.1 ml. of B.C.G. 
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volume injected superficially. Moreover, abscesses at the 
site of the local lesion are rare after superficial injections, 
but increase progressively in frequency with increasing depth 
of injection ; and in this investigation nearly one-third of 
the children had associated subcutaneous abscesses when the 
vaccine was injected just below the skin into the sub- 
cutaneous tissues. 

These findings bear directly on the question whether lay- 
men should be employed as vaccinators for mass B.C.G. 
campaigns in countries with few professional personnel. So 
far as post-vaccination allergy is concerned, variations in the 
technique of giving intradermal injections apparently make 
so little difference that lay vaccinators could probably be 
employed with impunity. If, however, the success of a 
campaign depends on keeping to a minimum the frequency 
of large vaccination lesions and of complications, then all 
vaccinators must be intensively trained to inject the vaccine 
into the most superficial layers of the skin. 

What bearing do these findings have on the search for 
more fundamental knowledge on the problem of tuberculosis 
immunization ? We cannot answer this question, yet it may 
be permissible to speculate on certain possibilities. To 
regard a large, ugly vaccination lesion as a promise of 
strong and long-lasting immunity is, if not an obvious infer- 
ence, at least a tempting idea to the vaccinator, and a 
consoling idea to the person vaccinated. But our findings 
provide little support for such an inference. Certainly a 
weak vaccine (such as the 1/100 dilution of standard 
strength used here) gave rise to extremely small lesions and 
rather weak allergy; but when standard strength vaccine 
was injected at different depths in the skin very consider- 
able differences in the size of the lesions were not associated 
with differences in allergy. The inconstant correlation be- 
tween the local reaction and the allergic response to B.C.G. 
does not justify the belief that both can be used as a true 
guide to immunity. A strong or a weak local reaction—a 
good or fair “ take "—may reflect properties associated with 
immunization we do not know; yet from these studies it 
seems to depend to such an extent on the way the vaccinator 
did her work that size of the local lesion may well reflect 
factors that have nothing whatever to do with immunity. 


Summary 

An intracutaneous injection of B.C.G. vaccine may 
deviate from the recommended technique in two prin- 
cipal ways: more or less than 0.1 ml. may be given, and 
the vaccine may not be injected superficially into the 
skin. This paper reports the results-of several studies, 
altogether comprising about 1,400 schoolchildren, in 
which volume and depth of injection of B.C.G. vaccine 
were deliberately varied within the limits likely to occur 
in ordinary mass vaccination campaigns, and the effect 
of such variations on the resulting post-vaccination 
tuberculin allergy and the local reactions at the site of 
vaccination. 

Because of the fact that most syringes leak, the volume 
of vaccine injected is commonly gauged by estimating 
the size of the wheal formed on the skin rather- than 
by reading from the graduated markings on the barrel 
of the syringe. In a study of about 950 children when 
different volumes of B.C.G. vaccine were injected very 
superficially into the skin, 0.1 ml. of vaccine produced 
wheals averaging 8 mm. in diameter. Doubling or 
halving the volume caused a difference averaging 
1.5 mm.; a sixfold increase (from 0.05 to 0.3 ml.) caused 
a 4 mm. increase in the diameter. In a second study of 
over 400 children, depth of injection was varied but 
volume was kept constant: deep intracutaneous injec- 
tion of 0.1 ml. gave wheals averaging 3.1 mm. smaller 
than the same volume injected superficially—a decrease 
as great as that from a fourfold reduction in volume 
given superficially. 


Tuberculin allergy in schoolchildren, measured by 
the tuberculin reaction at intervals after vaccination, was 
practically. unaffected by variations in intracutaneous 
technique likely to occur in the field. Volumes of 0.05- 
0.3 ml. of vaccine injected at depths ranging from very 
superficial in the skin to subcutaneous all gave about the 
same mean level of post-vaccination allergy. 

A given volume of vaccine injected just beneath the 
skin into the subcutaneous tissue produced local lesions 
twice as large as those from the same volume injected 
superficially, The frequency of local subcutaneous 
abscesses increased with increasing depth of injection. 

These studies show that the size of the reaction at the 
site of vaccination is influenced by the depth of injection 
of vaccine, but the level of B.C.G.-induced tuberculin 
allergy is not. If, therefore, post-vaccination allergy is 
to be taken as an index of immunity, the local vaccin- 
ation reaction does not necessarily measure the same 
thing. 
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MEASUREMENT OF LEAKAGE OF 
TUBERCULIN SYRINGES 


BY 


JOHANNES GULD, M.D. 


AND 


CHRISTIAN RUD, M.D. 
(From the Tuberculosis Research Office, World Health 
Organization, Copenhagen) 


Many of the syringes used for intracutaneous injections 
tend to leak between plunger and barrel, often to such 
an extent that reading from the graduated scale may be 
grossly misleading. In practice the quantity of liquid 
actually injected is therefore usually estimated by 
measuring the size of the wheal produced at the site 
of injection. For scientific work, however, where 
accurately measured dosage is required, unsatisfactory 
syringes must be detected and eliminated before use. 
A simple and easily constructed apparatus for accurate 
and quantitative measurement of leakage in syringes is 
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Fic. 1.—Diagram of spontenes Soe for measuring leakage in syringes. 
a=lever with adjustable weight ; b=joint for vertical rotation of 


lever; c and d=rubber tioke e=tuberculin syringe. 
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illustrated in Fig. 1. The syringe, when filled with dis- 
tilled water, is placed vertically in the apparatus. The 
tip, with no needle attached, is pressed against the soft 
smooth rubber disk (c) and the lever with a certain 
weight (a) is brought down upon the plunger. This 
lever, while holding the syringe steady, subjects the 
plunger and consequently the contents of the syringe to 
a constant pressure. As the tip is embedded in the 
rubber disk, the contents can escape only by leaking out 
between plunger and barrel, and the rate of decrease of 
the contents thus becomes a measure of the rate of leak- 
age. The pressure is correct only if the lever is nearly 
horizontal, so when testing short or partly filled syringes 
the distance between rubber disk and lever must be 
correspondingly reduced by placing the rubber disk on 
a box of appropriate height. 

If the diameter of the plunger is about 4.5 mm. (as 
in most all-glass tuberculin syringes) an external pressure 
of about 1 kg. is used, corresponding to a pressure inside 
the syringe of 5 to 6 kg. per cm.” or approximately 70 Ib. 
per sq. in. (This pressure corresponds roughly to what 
was found in the following experiment. Several experi- 
enced testers were asked to exert pressure, by hand, on 
a tight air-filled syringe, corresponding to the estimated 
pressure used for an ordinary Mantoux test. By this 
procedure the air volume was reduced to between one- 
fifth and one-eighth, corresponding to an internal pres- 
sure of five to eight atmospheres.) 

If the diameter of the plunger exceeds 4.5 mm. (as in 
most Record syringes) the external pressure must be 
correspondingly increased in order to 
keep the internal pressure per cm.? 


same syringe. There was good agreement between the 
results of the first and the second series of tests ; and boil- 
ing in distilled water for 30 minutes did not appear to alter 
the leakage rate. 


Practical Application 


Syringes to be used for research by our field teams are 
now pre-tested for a period of six minutes (not five) with 
an internal pressure of 5-6 kg. per cm.’ (70 Ib. per sq. in.). 
As leakage may be different in different parts of the syringe, 
each syringe is tested for two different degrees of filling— 
namely, completely and two-fifths filled. The results are 
expressed in units of 0.01 ml. per six minutes (0.1 ml. per 
hour). When a syringe is said to have a leakage of 15, for 
example, it means that the leakage in six minutes (average 
of the two trials) amounts to 0.15 ml. 

From such information it is also possible to estimate the 
percentage of fluid lost in injecting 0.1 ml. If it is assumed 
that the injection is made in five seconds, and that the 
internal pressure in the syringe is 5-8 atmospheres, a leak- 
age rate of 10 corresponds with a loss of 2% or less of 
the 0.1-ml. dose. A leakage rate of 20 corresponds with 
a 3-4% loss, and a rate of 30 with a loss of 5-6%. 

Fig. 3 summarizes the results of testing 387 new syringes 
of the particular brand we have found to be most satis- 
factory. The rate of leakage is plotted on the horizontal 
scale, percentage of syringes on the vertical scale, and each 
point on the line indicates the percentage of the total number 
of syringes which have a leakage rate below a specified 
value. 

It may be seen from the figure that while the leakage rate 
ranged from 4 to 70 the syringes were not equally distri- 
buted over this range. About half of the total sample had 
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A series of experiments designed to pro- .90 > ‘n 

vide data on the leakage rate of syringes— Ss, 

as measured by the apparatus—have been \ Ww 
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tuberculin syringes of the type used for field = \ > - 


studies by the Tuberculosis Research Office 
were filled with distilled water to a certain 70 





level. and subjected to constant pressure in 
the apparatus. 
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Each syringe was tested for leakage at five 
different levels of filling—namely, filled to 
the 1, 0.8, 0.6, 0.4, and 0.2-ml. marks. Start- 
ing from each of these levels, the decrease 
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in the contents of the syringe was measured 
by reading the scale every minute for a 
period of five minutes. All tests were re- 
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peated once, and then the syringes were 
boiled in distilled water for 30 minutes and 
tested again at two different levels of filling 


Contents of syringe in 
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—1 ml. and 0.4 ml. When the tests were 
repeated the person reading the scale had 
no knowledge of previous results. The re- 





sults were plotted on a graph, the time 
during which the fluid in the syringe was 
kept under pressure being indicated on the 





horizontal scale and the contents of the 0 


syringe during the testing period on the 
vertical scale. The slope of each curve thus 
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gives the leakage rate, illustrated in Fig. 2 a 
for four of the twelve syringes tested. 

The leakage rate varied to a surprising 
extent from syringe to syringe, ranging from 
0.06 to more than 0.4 ml. in five minutes. 
In some instances the leakage rate showed 
great variations from level to level in the 
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Fie. 2.—Results of experiments with four tuberculin syringes (A, B, C, and D). 
Each curve shows decrease in contents under pressure by time. 
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rates of between 4 and 15, while the other half were scat- 
tered between 15 and 70. Of incidental interest’is the fact 
that if the arithmetic value of the leakage rate is replaced 
by its logarithm, the distribution is very nearly normal. It 
may also be seen from the figure that the maximum leakage 
may be lowered from 70 to 25 by rejecting 15% of the 
syringes. To have a maximum leakage of 20 means reject- 
ing 25% of the syringes, and a maximum leakage of 15 
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Fic. 3.—The cumulative distribution of the leakage in 387 new 
syringes. Leakage is measured in units of 0.01 ml. per six 
minutes under a pressure of approximately 5 kg. per cm.*, and 
these units are marked on the horizontal scale of the figure. The 
vertical scale gives percentages of the 387 syringes tested, and each 
point on the curve indicates the percentage of the total sample 
which have a leakage rate below the specified value. 
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means rejecting half of the syringes. Information from 
a curve of this kind is thus a good guide when a com- 
promise is sought between economy and low maximum 
leakage. 

It should be understood, of course, that the particular 
curve shown here applies to a rather expensive brand of 
Syringes selected as one of the best from a number of 
different products available in large quantities. As an 
example of the results obtained with other brands, we found 
leakage rates ranging from 19 to 144 with one sample of 
24 new Record syringes of the type selected for a mass pro- 
gramme as having comparatively low leakage. Half of this 
sample of syringes had rates above 52. 

New syringes with a leakage rate below 20 are seldom 
found to show any apparent leakage when first used in the 
field. Only the sides of the plunger become moist, evapora- 
tion evidently keeping pace with minimal leakage. After 
1,000 to 1,500 injections, however, syringes usually begin 
to leak, one or two drops for every 10 to 20 injections. 
Both the syringe and the tester’s hand then begin to get 
wet, and further increase in leakage (or leakage from 
between the needle and the tip of the syringe) can no 
longer be detected. Thus it is not difficult in the field 
to know when a syringe is leaking, but it is difficult to 
estimate how much fluid is lost. 

In the Tuberculosis Research Office we have adopted the 
plan of testing all new syringes before they are sent to the 
field, rejecting those with leakage rates above 20. The 
moment a syringe begins to leak steadily in the field we 
ask that it be returned for retesting in the apparatus (to 
control gross error in the tester’s judgment). Leakage rates 
between 20 and 30 are usually found ; if above 20 they are 
rejected for further field use. 

The cost of such strict criteria may seem prohibitive even 
for research work, but the cost of leakage cannot be dis- 
regarded. For example, the leakage rates for a sample of 
55 syringes, discarded because of leakage in a mass B.C.G. 
campaign where “ some” leakage was tolerated, was found 
to vary from 20 to 540, with half of the sample we tested 
having a rate above 90. A rate of 90 probably corresponds 
to a loss of 15 or perhaps 20% of the amount of fluid actu- 







ally injected—a net loss of 15 ml. of tuberculin or vaccine 
for 1,000 injections, at a cost which cannot be considered 
negligible when compared with the cost of a new syringe. 
Workers from some of the mass campaigns maintain that 
occasionally they have used 1-ml. syringes yielding only one 
or two vaccinations for each refilling—a very costly pro- 
cedure indeed, in terms of both time and money. 


Summary 


A home-made apparatus is described for measuring 
leakage between the plunger and barrel of tuberculin 
syringes. Even with the brand of syringe which we have 
found the most satisfactory, about one out of every four 
new syringes leaks to a greater extent than is compatible 
with accurate work. After being used for 1,000 to 1,500 
intradermal injections, many syringes begin to show 
obvious signs of leakage, and, when retested, fail to meet 
the criteria we have adopted for acceptability. Unless 
new syringes are first tested before use and a plan for 
periodic retesting is followed, it is unreasonable to expect 
field workers ‘to be able to measure accurately the 
amount of fluid given in intradermal injections or to 
avoid wasting rather large amounts of tuberculin and 
vaccine. 








A NEW DIPHTHERIA PROPHYLACTIC 
(N.A.F.T.) 


BY 


D. C. LAHIRI, M.B., D.T.M.&H., Dip.Bact. 
(From the Haffkine Institute, Bombay, India) 


It has been known for some time that culture filtrates 
of toxigenic Corynebacterium diphtheriae may vary 
greatly in their antigenicity per Lf when tested in guinea- 
pigs and in horses (Barr and Glenny, 1949). Hartley 
(1935) suspected an undetermined factor in the original 
culture medium as a possible reason for these variations, 
but failed to isolate any substance having an adjuvant 
effect on a poorly antigenic sample of toxoid. 


Experiments 

During the past few years we have experienced the 
same phenomenon of marked variation of antigenicity 
of different samples of crude toxoid per Lf injected, par- 
ticularly in respect of the hyperimmunization of horses. 
This was particularly clear-cut when the results from 
three types of culture medium were examined. The 
three media were: (a) veal-infusion-proteose-peptone, 
(b) pig-stomach autolysate, and (c) casein hydrolysate. 
The toxoid derived from the veal-infusion-proteose- 
peptone gave by far the best antitoxin responses. This 
observation was confirmed by carefully controlled 
experiments in guinea-pigs. Since the responses to the 
veal-infusion-proteose-peptone medium toxoid were so 
much better our attention was directed to a possible non- 
toxoid component of the crude toxoid possessing 
adjuvant properties. That the veal-infusion-proteose- 
peptone toxoid did contain such an adjuvant substance 
was revealed by the results from the following experi- 
ment. 

The toxoid contents from each of the three culture 
media toxoids were removed by the addition of the 
optimal amounts of highly purified horse antitoxin. The 
T.A.F. floccules were centrifuged and the supernatants 
separated. Then a fixed amount of freeze-dried toxoid 
purified by the method of Levine et al. (1949) was added 
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to equal volumes of each of the three supernatants, using 
physiological saline as the control. Potency tests in 
guinea-pigs, tested four weeks after one dose of 1 Lf, 
showed that the veal-infusion-proteose-peptone toxoid 
supernatant greatly increased the antigenicity of the 
added toxoid, the casein hydrolysate supernatant 
decreased it, and the pig-stomach hydrolysate had no 
apparent effect compared with the controls. 

Subsequent research in the veal-infusion-proteose- 
peptone crude toxoids showed that the adjuvant factor— 
previously described as the synergic factor (Lahiri, 1951) 
—was diffusible through “ cellophane ” (grade 600), then 
could be adsorbed on to activated charcoal and be eluted 
with N/50 sodium hydroxide. The method now adopted 
is to dialyse the crude toxoid, adsorb the adjuvant factor 
on to activated charcoal, and elute with diluted sodium 
hydroxide. The eluate is then neutralized and evapor- 
ated to dryness. Technical details of the method have 
already been described (Lahiri, 1952), and further 
details will be published later. The following experi- 
ment illustrates the adjuvant effect of the material 
obtained. 

Freeze-dried purified toxoid was dissolved in (a) detox- 
oided crude toxoid, (b) the parent broth, (c) the neutral- 
ized charcoal eluate, (d) the residual fluid of the diffusate 


TABLE I Ae te of Guinea-pigs Challenged with 20 C.L.D.* of 
Test Toxin, Administered Four Weeks After Immunization 
with 1 Lf of the Purified Diphtheria Toxoid, Dissolved in 
Different Fractions of Crude Veal-infusion-proteose-peptone 
Toxoid: Contral in Saline 




















Survival Rates in Three 
Fraction into which the Purified Animal Assays 
Toxoid was Dissolved 
1 | 2 3 Total 
Detoxoided crude veal-infusion-pro- 
teose-peptone diphtheria toxoid .. 7/7 7/8 6/7 20/22 
Neutralized charcoal eluate .. ae 8/8 7/8 14/15 29/31 
Parent broth .. 1/8 0/8 2/8 3/24 
Residue of toxoid diffusate after 
treatment with charcoal .. 2/8 1/8 3/16 6/32 
Detoxoided crude fetanus-veal- infu- 
sion- on agua —— es 2/8 1/7 2/8 5/23 
Saline contro ‘ za 3/16 3/15 5/24 11/55 
{ 








*1 C.L.D. equals the smallest quantity of the test-toxin which kills all of 
four normal guinea-pigs within four days of injection. 


TABLE II.—Survival of Mice Challenged with 20 C.L.D. of Tetanus 
Test Toxin, Administered Four Weeks After Immunization 
with (a) 1 Lf, and (b) 2.5 Lf of Purified Tetanus Toxoid, each 
Dissolved in Different Toxoid Fractions 














Purified Tetanus Toxoids 
Solvent for oe Sens Tetanus Batch 1 Dose Batch 2 Dose 
1Lf 25Lf 1Lf 25Lf 
Solution of diphtheria N.A.F. a 4/30 10/28 7/30 12/29 
Analogous material, derived from 
veal-infusion- bacto-peptone tetanus 
toxoid os 6/30 9/30 5/30 10/30 
Saline .. ae e io - 5/29 14/30 7/28 10/29 








after treatment with charcoal, and (e) saline—the control. 
The immunity-response results, using guinea-pigs, are 
recorded in Table I. 

Subsequent experiments, using the same culture 
medium, failed to reveal the presence of the adjuvant 
factor in tetanus culture filtrates, and, conversely, the 
diphtheria toxoid adjuvant factor failed to augment the 
antigenicity of purified tetanus toxoid. This is illus- 
trated by the following experiments: purified tetanus 
toxoid was dissolved in (a) a solution of the partially 


purified diphtheria toxoid adjuvant factor, (b) analogous . 


material derived from tetanus toxoid diffusate, and 
(c) physiological saline. The results are recorded in 
Tables I and II. 


Field Trials 


_ These results were so promising, as judged by laboratory 
tests, that a series of field trials were carried out, employing 
433 young children and 80 adults.. Each of our groups of 
children (aged 1-8 years) were immunized with a different 
prophylactic: (1) with our purified diphtheria toxoid aug- 
mented with the charcoal eluate adjuvant factor Batch 
No. 1; (2) with a duplicated preparation, Batch ‘No. 2; 
(3) with an A.P.T. of British manufacture; and (4) with 
A.P.T. made in the Haffkine Institute. The children were 
Schick-tested before their single dose of diphtheria prophy- 
lactic and post-Schick-tested four to eight weeks after 
inoculation ; careful note was also made of the number 
and severity of the reactions encountered. The results 
obtained are summarized in Table III, and show (a) that 
the new prophylactic, termed N.A.F.T. (natural adjuvant 
factor toxoid) is as good an antigen as the A.P.T. of British 
manufacture or as that made in our Institute ; and (5) that 
N.A.F.T. is much less prone to cause reactions than the 
two kinds of A.P:T. 

In our experiments with 80 adults (aged 25-50), none of 
whom had previously received anti-diphtheria prophylactic, 
each of the subjects was bled before inoculation and again 
four weeks after inoculation. They were subdivided into 
six groups, each group receiving a different form of prophy- 
lactic. The results are analysed in Tables IV, V, and VI. 
The value of this experiment, however, was seriously 
diminished by the quite unexpected finding that nearly 


TaBLeE IV.—Pre-immunization Titre of Adult Volunteers Never 
Artificially Immunized Before. Titre Expressed in Inter- 
national Units of Antitoxin ml. of Volunteers’ Sera. The 
Figures Indicate the Number of Volunteers Whose Sera 
Showed a Titre Within the Stated Range 











Ranges of Titre at which the Sera of the Geometric 
on Volunteers were Tested Total_|Mean Titre 
No. of | (Inter- 
Group Volun-} national 
0-01 | 2O1= |0-025-| 0-05-| 0-2- | 0-S-| 1- | teers | Units) 
< 0025| 005/02 | OS | 1 | 2 Approx. 
1 1 0 4 6 4ilatiign 0-07 
2 1 2 1 5 4/2);2 {1 0-09 
3 2 0 2 5 s|1]1 |] 16 0-08 
4 2 0 3 4 i1]}/0]2j 12 0-06 
5 2 2 1 4 1}/1/]0] 11 0-04 
6 0 1 2 2 oli] 1 0-07 



































TABLE III.—Reaction and Results of Schick Test in Children Immunized with Different Diphtheria Prophylactics. 
(The Figures Indicate the Number of Children of the Stated Category) 





Results of Schick Test . Reactions 











Total 
Group| No. of Immunized With Before Immunization | After Immunization j 
Children Not Tested | Mild | Moderate | Severe 
Negative Positive | Negative | Positive : 
' 
1 151 25 Lf/1 ml. N.A.F.T. batch 1 Not tested 149 0 2 0 0 0 
2 89 36 Lf/0-5 ml. A.P.T. of British manufacture 7 82 79 7 3 17 7 1 
3 78 28 Lf/0-5 ml. A.P.T. of Haffkine ane - 9 69 69 8 1 18 5 2 
4 115 25 Lf/0-5 mi. N.A.F.T. batch 2 = 17 98 102 13 0 0 0 0 
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TaBLe V.—Response of Adult Volunteers to Injection of Different Kinds of Diphtheria Prophylactic. 


Response is 


Shown by Approximate Titre of Antitoxin Developed per ml. of the Volunteers’ Sera Four Weeks After Immuniza- 


The Figures Indicate the Number of Volunteers Whose Sera Showed a Titre Within the Stated Range. 


Titre 











tion. 
Expressed in International Units. Pre-immunization Titres of these Groups of Volunteers are Shown in Table IV 
Geometric 
Ranges of Titre at which Sera of Volunteers were Tested (1.U. Total = 
Group Immunized With — national 
= Volunteers Units) 
0O1- | 0-2 0-5- S- 10- 25- 50- 75— | 100- | 150- | 200—- | 250- Approxi- 
0-025; 0-5 1-0 10 25 50 75 100 150 200 250 300 mate 
1 5 Lf of native wry precipitated 
with 0-2 mg./Lf alum . 0 0 0 4 9 2 0 1 17 43 
2 5 Lf of native wnee mixed with 
0-2 mg./Lf 0 0 1 0 1 3 2 8 2 0 0 17 68 
3 5 Lf of native tami alone 1 0 1 0 3 5 4 1 1 0 0 0 16 14 
4 5 Lf of international ref. std. 
toxoid mixed with 0-2 mg./Lf 
N.A.F. 0 0 0 0 1 1 4 0 3 0 1 1 12 67 
$ 1 Lf of international ref. std. 
are mixed with 0-2 mg./Lf 
N.A.F 1 1 1 2 0 3 2 11 24 
6 5 Lf of international | Tef. std. * 
toxoid alone .. 0 0 1 0 2 1 1 0 0 0 0 7 14 


















































TasLe VI.—Reaction of Adult Volunteers to Injection of Different 
Kinds of Diphtheria Prophylactic. The Figures Indicate the 
Number of Volunteers who Showed the Stated Variety of 














Reaction 
Nature of Reactions Caused by 
Ls the Prophylactic in the Volunteers 
o. 
Group of Immunized With Immediate Allergic or 
Volun- Inflammatory Delayed 
teers : Allergic 
Mild | Moderate] Severe 
1 17 5 Lf of native toxoid 
precipitated with 
0-2 mg./Lf alum. . 5 3 1 0 
2 17 5 Lf of native toxoid 
mixed with 0-2 
mg./Lf N.A.F. .. 0 0 0 0 
3 16 5 Lf of native toxoid 
alone aa 1 0 0 4 
4 12 5 Lf of foreign toxoid 
mixed with 0-2 
mg./Lf N.A.F. .. 1 0 0 0 
5 11 1 Lf of foreign toxoid 
mixed with 0-2 
mg./Lf N.A.F. .. 0 0 
6 7 5 Lf of aches cones 
alone oa 1 0 























every adult tested gave evidence of having been in contact 
with toxigenic C. diphtheriae, as 90% possessed very signi- 
ficant amounts of antitoxin before receiving the toxoid. 
Even so, as a consequence of this experiment, it will be 
seen that purified toxoid augmented with-our N.A.F. gave 
the best antitoxin response. It is realized that the anti- 
genicity of a diphtheria prophylactic cannot reliably be 
assessed by its performance as a secondary stimulus. A 
factor of considerable importance, arising from this experi- 
ment using adults, is the almost complete absence of 
reactions in subjects receiving N.A.F. in the prophylactic 
used, and this confirmed our observations made in children. 
It must be recorded, however, that the crude veal-infusion- 
proteose-peptone diphtheria toxoid itself proved quite un- 
suited for human prophylaxis owing to the severity of the 
reactions produced. This is remarkable in view of the 
observation that the N.A.F. is derived from this very 
material. 


Summary 


As a consequence of an examination of the antigenicity 
of toxoids derived from three different types of culture 
media, it was found that those derived from our veal- 
infusion-proteose-peptone medium were outstandingly 
greater than the other two per Lf. 

Research into the reason for the valuable difference 
showed that the adjuvant factor is diffusible through 
cellophane, and can be adsorbed on to activated charcoal 
and eluted by dilute sodium hydroxide. The addition of 


‘this neutralized partially purified natural adjuvant factor 
—N.A.F.—to purified formol-toxoid greatly augmented 
its antigenicity when tested in guinea-pigs. 

This factor did not augment the antigenicity of 
purified tetanus toxoid, and, conversely, an analogous 
preparation derived from crude tetanus toxoid made in 
the same medium failed to augment the antigenicity of 
purified diphtheria toxoid. 

Field trials made in children showed that purified 
toxoid augmented with this natural adjuvant increased 
its antigenicity to a level at least equal to British- 
manufactured and our own make of A.P.T. Further- 
more, the reactions encountered were nil, compared with 
a high incidence from control materials. 

A detailed trial in adults revealed the unexpected fact 
that diphtheria is endemic in the region of Bombay, since 
90% of the subjects tested possessed highly significant 
amounts of circulating antitoxin before inoculation. 
This fact considerably diminished the value of the experi- 
ment from the point of view of assessing the com- 
parative antigenicity of the prophylactics under test, 
although the highest titres were obtained from those 
subjects receiving toxoid together with the purified 
natural adjuvant factor. A valuable observation, how- 
ever, was the almost complete absence of reaction in 
those subjects receiving N.A.F. with the prophylactic, 
whereas without it the incidence was high. 

This new prophylactic is a perfectly clear solution that 
can be sterilized by filtration and freeze-dried without 
damage to its antigenicity. 

I wish to express my grateful thanks to Dr. L. B. Holt, of the 
Wright-Fleming Institute of Microbiology, for help in the arrange- 
ment of this paper. 
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The verbatim proceedings of the Third Commonwealth 
Health and Tuberculosis Conference, held in London in 
July, 1952, are now available in book form. This publica- 
tion, price 21s., is obtainable from the National Association 
for the Prevention of Tuberculosis, Tavistock House North, 
Tavistock Square, London, W.C.1. Every speaker has 
revised his or her contribution, and the book contains, in 
addition to a full account of the proceedings, photographs 
of some of the speakers and overseas delegates at the 
conference. 
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THE PANCREATIC SIDE-EFFECTS OF 
MORPHINE 


BY 
H. WAPSHAW, M.D., F.R.C.S.Ed., F.R.F.P.S. 


Assistant Surgeon, Western Infirmary, Glasgow 


Prior to the publication of Lagerléf’s studies (1945, 
1947), information regarding the influence of morphine 
on the pancreas was very fragmentary. In 1907 Bickel 
and Pincussohn observed in two dogs with pancreatic 
fistulae that it first decreased and later increased the 
output of the external secretion. Cohnheim and Modra- 
kowski (1911), using dogs each with a duodenal and an 
ileal fistula, found that morphine depressed the natural 
response to food. Babkin (1928) also noted a diminu- 
tion in the duodenal content after its administration to 
animals. A more remote effect, which has been reported 
in rabbits, is an increase in the diastatic index of the 
urine (Sato, 1940). 

The first recorded studies in humans are by Lagerl6f. 
Primarily interested in the fat-splitting enzymes in the 
blood, particularly those elaborated by the pancreas, he 
conceived that morphine might serve as a safe means 
of deranging the function of the gland. He compared 
the effect produced by the intravenous administration 
of purified secretin on the content of digestive ferments 
in the blood and duodenum with the effect of secretin 
given along with morphine. For the recovery of the 
duodenal juice he made use of the gastro-duodenal tube, 
thus minimizing the amount of gastric juice entering 
the duodenum. Secretin alone produced an abundant 
flow of pancreatic juice of high bicarbonate content 
unassociated with any appreciable change in the lipase 
levels in the blood. When it was given along with 
morphine there resulted a reduction in the volume of 
the duodenal fluid and a concomitant lowering of the 
secretory rates of amylase, trypsin, and, to a less extent, 
the bicarbonate of the pancreatic secretion: the amount 
of bilirubin in the duodenal contents was also dimin- 
ished. These changes were maximal approximately 30 
minutes after morphine. Soon afterwards there ap- 
peared in the blood a lipase that had not previously 
been present. Lagerléf interpreted these findings as 
being due to overaction of the sphincter of Oddi inter- 
fering with the delivery to the duodenum of the bile 
and pancreatic secretion, and leading to absorption of 
a portion of the latter into the blood stream. He could 
not, however, exclude altogether the possibility that 
morphine depresses the function of the pancreas. The 
procedure just outlined has come to be known as the 
morphine-secretin test, the focus of attention having 
shifted to the response on the part of the serum-enzymes 
(see below). Lagerléf has also made the arresting sug- 
gestion that the nausea and abdominal discomfort, some- 
times amounting to pain, which not infrequently follow 
the administration of morphine, may be symptomatic 
of a drug-induced pancreatitis. 

This paper is principally concerned with the serum- 
enzyme effects of morphine on healthy humans. Some 
were investigated in the fasting state, others were given 
a substantial meal before morphine, and in a third 
group an attempt was made to exalt the so-called 
vagus response of the pancreas to food by giving a 
parasympathetic stimulant before the morphine. Carb- 
aminoylcholine chloride (carbachol B.P.) was chosen, 
since it has been shown to exert a vagus-like action on 
the pancreatic secretion (Wapshaw, 1952). 


Biochemical Studies 


Methods.—In most of the experiments both the amylase and 
lipase estimations were carried out with the same sample of 
venous blood. For the former the Somogyi iodometric test 
was employed, for which the normal range of values is 70-200 
units per ml. of serum, although for each individual the value 
varies very little. The lipase activity was determined by the 
Cherry and Crandall (1932) test. By this method it is unusual 
for normal values to exceed 1.5 ml. N/20 sodium hydroxide 
per ml. of serum. A rise in the serum amylase of 50% over 
the premedication reading was regarded as significant. It 
was more difficult to decide what constituted a positive lipase 
response ; but in view of results in the literature and after 
considerable experience an increase of at least 100% over 
the premedication control reading was taken as a positive 
result. 

Effects of Carbachol.—This was a control study. Twenty- 
eight normal volunteers were investigated. These were 
divided into two equal groups. The first group fasted during 
the experimental period. The second received a meal con- 
sisting of soup, a meat dish with potatoes and vegetable, and 
a milk pudding 45 minutes before the injection of carbachol. 
Each subject received 0.5 mg. of carbachol intramuscularly, 
which is twice the upper therapeutic dose. Only lipase estim- 
ations were carried out in this series. (a) Fasting Group: 
Three out of 14 subjects showed a slight but apparently 
significant increase in the lipase concentration two to five 
hours after carbachol. The most pronounced increase was 
a rise from 0.7 ml. to 1.7 ml. N/20 NaOH per ml. serum. 
(b) Fed Group: Only 1 of the 14 subjects had altered read- 
ings. The control reading in this case was 0.6 ml., and four 
hours after carbachol the reading was 1.2 ml. 

Effects of Morphine Hydrochloride—The 84 individuals 
investigated were divided into three groups, each comprising 
28 subjects ; all received a subcutaneous injection of } gr. 
(16 mg.) of morphine hydrochloride. The first group fasted 
throughout the experimental period. The second group had 
a meal (see above) 60 minutes before the administration of 
morphine. The third group received a similar meal and 45 
minutes later an intramuscular injection of 0.5 mg. of car- 
bachol; after a further 15 minutes the morphine was 
injected. Thus it was arranged that the morphine was given 
at a time when the pancreas was likely to be in a state of 
active secretion. (a) Fasting Group: Am increase in the 
amylase and lipase levels was observed in 5 of the 28 subjects 
(18%). The highest rise for amylase was three times the 
premedication reading in that subject and the highest for 
lipase 20 times (see Table I). (6) Fed Group : Raised levels 
were noted in 9 of the 28 investigated (32%). The highest 
rise for amylase was 9.1 times the premedication reading, 


* and the highest for lipase 14.7 times (see Table II). (c) Food 


plus Carbachol : Raised levels were observed in 19 subjects 
(68%). The maximum responses were observed in the same 
case (No. 15, Table III) and amounted to 22 times and 17 
times the premedication values for amylase and lipase re- 
spectively. In several the changes were marked within the 
first hour, but maximum augmentation more usually 
occurred two to four hours after the morphine injection. A 
comparison of the two sets of readings indicated that the 
lipase concentration was more readily affected than the 


amylase concentration. 


TaB_e I.—Effects of 4 gr. (16 mg.) of Morphine Hydrochloride 
on Serum Enzymes in 28 Fasting Subjects (only the 5 
instances of positive responses are shown) 

















Amylase (units/ml.) Lipase (ml. N/20 NaOH/ml.) 
Hours Hours 
No. Suetes after Morphine oie after Morphine 
cading 
11213 | 4 | 5 1{/2/3]4]5 
1 100 180 
2 180 460 0-5 1-8 
3 177 530 0-3 46 
4 220 260 1-8 3-2 
5 160 320 0-1 20 
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Taste Il.—Effects of Food and } er. (16 mg.) of Morphine Hydrochloride on Serum Enzymes in 28 Subjects 
(only the 9 instances of positive responses are shown) 

















Amylase (units/ml.) Lipase (m1. N/20 NaOH/ml.) 
No. Fasting Hours Fasting Hours 
Reading | “Se =z. 4 5 Reading 1 2 3 | 4 5 6 
1 17 200 0-2 2-6 
2 0-1 2-6 
3 84 188 0-4 1-2 
4 114 640 0-4 39 
5 100 400 914 0-8 6-4 7-6 
é 100 640 1-1 5-3 
7 123 530 1-3 31 
8 139 800 0-5 3-4 
9 160 800 












































TaBLe IIl.—Effects of Food, 0.5 mg. of Carbachol, and 4 gr. (16 mg.) of Morphine Hydrochloride on Serum 
Enzymes in 28 Subjects (only the 19 instances of positive responses are shown) 































































































Amylase (units/m!.) Lipase (ml. N/20 NaOH/ml.) 
No. Fasting Hours Fasting Hours 
Reading |} | 2/3 14151]6171]81]9 | 0| Reding) » | 2] 3s )4]s5s/6]7]8 {9 | 10 
1 100 94 | 213 1-2 1:3 | 46 
2. 80 85 220 0-7 0-7 3-9 
3 40 ad 53 0-7 1-4 2-4 
4 50 88 1-1 2-4 
5 66 177 106 | Zero 2-5 0-9 
6 46 145 ~ 1-6 
7 55 114 * 0-6 
8 66 118 172 0-6 40 2:7 | 
9 80 340 420 0-4 5-2 5-1 ' 
10 100 710 |1,600 0-8 8-0 | 9-6 
il 60 760 | ‘940 0-7 3-5 | 6-6 
12 168 530 650 11 7-0 | 6-5 
13 94 200 578 1-6 4:5 6-0 
14 123 640 1920 0-9 7-4 10-1 
15 70 1600 800 0-6 10-2 43 
16 55 96 320 1-2 75 10-7 ‘ 
17 160 400 580 0-9 5-0 1-6 
18 73 920 0-9 8-5 
19 80 580 1-3 5:8 
is normally endowed with the capacity to split the glyceryl 
Bodily Reactions esters of the more complex fatty acids, and there is no 


Carbachol.—The somatic effects varied from case to case. 
Some subjects were apparently unaffected. Others com- 
plained of flushing of the face and neck, diaphoresis, saliva- 
tion, a desire to void urine or go to stool, and one suffered 
from fairly severe precordial distress. 

Morphine Hydrochloride-—One-fifth of all the subjects 
complained of nausea and about half of those affected 
vomited. The detailed incidence of sickness in the three 
groups was as follows : fasting, 21% ; fed, 18% ; fed and 
received carbachol, 25%. In some the feeling of sickness, 
often with giddiness, came on soon after the injection of 


morphine ; in others it did not come on for one to two hours. : 


It passed off after about two hours. 

There was no correlation between the occurrence of sick- 
ness and the enzyme findings in the blood. 

Pain developed in the epigastrium in three subjects. One 
belonged to the fasting group and the other two to the 
group which received food and carbachol. One of the latter 
was in great distress when examined, not only with pain that 
radiated in the lumbo-dorsal region but also with vomiting 
and retching. None of the three, however, showed signs of 
intra-abdominal irritation, and all the unpleasant effects had 
passed off within a few hours. 

The serum enzymes were slightly raised in two of the three 
affected with pain. The one with the severe pain was No. 4 
in Table III, and the other No. 2 in Table I. 


Discussion 
It is generally accepted that the amylase concentration in 
the blood remains constant irrespective of the state of nutri- 
tion or the relative abundance of carbohydrate in the diet 
(Carlson and Luckhardt, 1908; Cohen, 1925; Somogyi, 
1934). Opinions differ, however, whether or not the blood 


agreement on what effects the ingestion of fat may have 
on this property. Crandall (1935) and Lagerléf (1945) hold 
that the olive-oil-splitting esterase or lipase is normally con- 
fined to the pancreatic secretion and that it finds its way into 
the general circulation only when the gland becomes the seat 
of disease. Others believe that its presence in the blood is 
consistent with sound health (Comfort and Osterberg, 1940 ; 
Johnson and Bockus, 1940, Wapshaw, 1948). ‘ 


There is evidence that certain parasympathetico-mimetic 
drugs modify the digestive activity of the blood. Thus, the 
beta-methyl derivative of acetylcholine (methacholine B.P., 
“ mecholyl”) was administered intramuscularly to dogs by 
Antopol, Schifrin, and Tuchman (1934),:and by Friedman 
and Thompson (1936), and observed to cause a rise in the 
amylase titre, which attained maximal levels within a few 
hours. Friedman and Thompson tied off the pancreatic 
ducts in dogs and found that the subsequent response on the 
part of the serum amylase to methacholine diminished pari 
passu with the degree of acinar atrophy which resulted from 
that procedure. In similar experiments Popper, Olson, and 
Necheles (1943) were likewise able to correlate their serum- 
lipase findings with the amount of parenchymatous loss. 
Indeed, the latter authors went so far as to suggest that the 
serum-enzyme response to methacholine, especially when 
administered together with secretin, might serve as a means 
of detecting pancreatic insufficiency. 


Myhre, Nesbitt, and Hurly (1949) performed the metha- 
choline-secretin test on a group of 24 healthy subjects. Only 
70% of them yielded positive responses in the blood, which 
is obviously too low a normal register for a test that is 
intended to discover faulty function. The impression gained 
from the present investigation was that carbachol would also 


be unsuitable for this purpose. 
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As regards the effects of morphine, the serum-enzyme 
levels were raised in 33 of the 84 subjects examined—that is, 
39%. Taking each group separately, positive responses 
occurred in 18% of the fasting group, in 32% of those 
furnished with a meal, and in 68% of those who received 
carbachol in addition to food. Peak levels were reached 
between the second and the fourth hours, and by the tenth 
hour the readings approached normal. Some very remark- 
able findings were recorded ; in fact, judging from previous 
experience (Wapshaw, 1948) the increments in certain in- 
stances were of such a high level as to justify a biochemical 
diagnosis of acute pancreatitis ; but the lack of supporting 
clinical evidence allayed any misgivings on that score. 
Lagerlof expressed the view that although a certain paral- 
lelism exists between the lipase and amylase responses the 
former is the more pronounced. The present findings agree 
with this. 

The increased incidence of positive findings in the third 
group of the morphinized series—that is to say, those on 
whom presumably the most testing conditions were imposed 
—corresponds with that reported by others. Thus, Myhre 
et al. (1949) found that morphine and secretin modified the 
amylase levels in 70% of 30 normal subjects. It would 
appear that Burke, Plummer, and Bradford (1950) subjected 
the pancreas to a still greater stress by giving concurrently 
morphine, methacholine, and secretin, since, according to 
their results, 79% of the 68 individuals so treated exhibited 
raised enzyme readings. In the present series the disparity 
between the results in the three groups of subjects, all of 
whom had morphine, leads to the view that the mobilization 
of the serum enzymes is conditioned by (1) the potent action 
of the drug on the sphincter of Oddi and the surrounding 
duodenal musculature, and (2) the functional state of the 
pancreas at the time when the morphine takes effect. The 
proportionately higher readings in the carbachol group was 
also regarded as evidence that this drug enhances the natural 
secretory response to food. Whether or not carbachol, itself 
a powerful excitant of visceral muscle, reinforces the action 
of morphine on unstriped muscle, thereby increasing the 
compression of the pars intestinalis of the pancreatic ducts, 
is a matter for further study. The findings with carbachol 
alone suggest that it does not seriously hamper the flow of 
the pancreatic secretion, which it stimulates, though, judging 
from the data, methacholine may conceivably have such a 
dual effect. 

The nausea that so often affects those under the influence 
of morphine has been ascribed variously to one or several 
of the following actions—excitation of the vomiting centre 
in the medulla (Goodman and Gilman, 1941), pyloric spasm 
(Schroeder, 1933), a more general effect on the motility of 
the intestinal tract (Plant and Miller, 1926; Carlson, 1933 ; 
etc.), and biliary side-effects (Lueth, 1931; McGowan, 
Butsch, and Walters, 1936). Clinical support for Lagerléf’s 
assumption that the nausea may be of pancreatic origin is 
lacking. None of the subjects in the investigations of Myhre 
et al. showed symptoms which were referable to the pan- 
creas. Burke et al. cited one instance of epigastric pain 
following morphine, but it is noted that this particular sub- 
ject had previously undergone cholecystectomy and the pain 
could well have been due to a rise in the intrabiliary pres- 
sure. The overall incidence of nausea in the present series 
was 21% and did not bear any obvious relation to the 
functional state of the pancreas at the time when the mor- 
phine was given. There were three instances of associated 
epigastric pain—one in the fasting group, and the other two 
in the carbachol group ; in two the enzyme levels showed a 
rise, but only of slight degree. All three were completely 
free of pain and nausea within a few hours, and enjoyed 
their evening meal. 

It would be premature to conclude that these findings have 
any direct bearing on the aetiology of acute pancreatitis. 
They do infer, however, that morphine may cause the 
pancreas a considerable degree of embarrassment, although 
these short-term experiments indicate that the disturbance 
was largely functional. 


Summary 


The influence of morphine on the pancreas was 
investigated in 84 normal subjects. The observations 
included a study of (1) the ensuing changes in the 
amylase and lipase levels in the blood, and (2) the 
somatic effects of the drug. 

The serum-enzyme concentrations were significantly 
raised in 39% of the series. These changes appear to 
be due mainly to a state of secretion-retention within 
the pancreas, for which the excitant action of morphine 
on the sphincter of Oddi and contiguous muscularis, 
with consequent absorption of the ferments into the 
general circulation, is responsible. The present findings 
suggest that this effect is conditioned also by the func- 
tional state of the pancreas. 

Carbachol alone does not materially affect the enzyme 
concentration of the blood, though it would appear to 
intensify the effect of morphine in this respect. 

The incidence of nausea among the morphinized 
group was 21%. Three instances of transient epigastric 
pain are recorded. It is questionable if these bodily 
reactions, though attributable to morphine, have a 
pancreatic basis. 
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The rapidity with which exchange of information on 
influenza has taken place since the first signs of the present 
epidemic has made it possible to determine with certainty 
that the virus concerned in 1953 is the A-prime virus. This, 
in turn, has made possible the immediate use of vaccines 
prepared from it and the carrying-out of large-scale vaccin- 
ation, whose results may prove of great value in the 
prevention of the disease. Thus, in Holland, workers and 
employees in large works and factories have been vaccin- 
ated. In the United States, Canada, and Great Britain mass 
vaccination has been carried out, mainly in barracks and 
hospitals, ideal places for the transmission of the infection. 
World Health Organization experts now hope that when 
they meet in Geneva in 1954 they will be able to announce 
that they have mastered this disease, thanks to the work 
carried out by the network of W.H.O. laboratories estab- 
lished throughout the world, and thanks also to the fact that 
for the first time it has been possible to use in good time a 
vaccine prepared in advance. 
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GASTRO-ENTERITIS IN GENERAL 
PRACTICE 
A STUDY OF 90 UNSELECTED CASES 
BY 
W. J. SMITHER, M.D., D.P.H. 


The British Medical Journal (1951) notes a real as well 
as an apparent increase in the amount of gastro-intestinal 
infection. There has also been a steady annual increase 
in the number of cases of food-poisoning notified. The 
Monthly Bulletin of the Ministry of Health (1951) states, 
“That better reporting accounts for the whole of the 
increase is unlikely, and it appears that food-poisoning 
is still increasing.” 


It is often said that earlier bacteriological investigation 
would reveal an increased proportion of specific infec- 
tions. The Chief Medical Officer to the Ministry of 
Health says in his report for the year ending March 31, 
1950: “ The fact that no causal agent could be found in 
a large number of sporadic cases [of food-poisoning] 
was because many of these cases were not reported until 
it was too late for investigation.” In the United States 
Felsen (1945) concluded, inter alia, that ““ when the un- 
classified infectious diarrhoeas are studied the majority 
appear to be bacillary dysentery. ... The reported 
incidence of bacillary dysentery far exceeds that of any 
other specific infectious diarrhoea.” 


That statement holds true for this country, where the 
picture of bacillary dysentery is acknowledged to be very 
different from that seen abroad. The number of cor- 
rected notifications rose to the record figure of 17,223 in 
1950. Of these, 14,085 were investigated bacteriologi- 
cally, and 96% of this number were due to Shigella 
sonnei. When these figures are compared with the total 
number of “incidents ” of food-poisoning for the same 
period—that is, 3,979—it would appear that Sh. sonnei 
is the commonest cause of acute diarrhoea. Particularly 
would this be expected in general practice, where the 
mild type of diarrhoea is so commonly seen. 


For the year ending March 31, 1950, when there were 
2,431 incidents of food-poisoning, the Chief Medical 
Officer reported that “there was evidence that at least 
11,000 persons were affected.” Even if we allow that 
the increase in the number of incidents in 1950 was 
entirely a real increase and in no way due to the new 
method of reporting, the proportionate number of esti- 
mated as opposed to reported persons affected should 
not rise above the total reported cases of dysentery. 
Thus the general practitioner should still expect to find 
that Sonne dysentery is the commonest cause of 
diarrhoea. 


It was decided to test the truth of these assumptions 
and the value of the statements that early bacteriological 
investigation would reveal more specific causal agents. 
A study of unselected cases of acute diarrhoea, with or 
without vomiting, was felt to be of value. 


The Investigation 


The method chosen was to investigate bacteriologically 
by means of rectal swabs every case of acute diarrhoea, 
with or without vomiting, seeking treatment. From June 
to November, 1951, inclusive, 74 cases occurred in a 
general practice in an industrial area near London. A 


second group of 16 cases were investigated from mid- 
December, 1951, to mid-February, 1952, with a slightly 
different technique. The number considered to be at risk 
—that is, likely to seek advice—was approximately 7,000. 
No attenipt at selection was made and all acute cases were 
investigated. Cases of chronic or recurrent diarrhoea were 
excluded. Rectal swabs were sent to the local labora- 
tory without a provisional diagnosis, and the bacterio- 
logical diagnosis quoted is the one arrived at by this 
laboratory. 


Because of criticism of rectal swab efficiency in general 
practice, the technique was changed for the second group 
of 16 cases. In these the rectal swab was used to inoculate 
immediately a bottle of selenite medium, and both swab 
and inoculum were sent to the laboratory. 

The results obtained are shown in the Tables. Following 
the terminology of the Ministry of Health, a “family out- 
break” means two or more related cases in the same 
family, and a “ sporadic case” means a case which had no 
ascertainable relation to another case. Each family out- 
break and sporadic case has been treated as one unit and 
described as an “incident.” The Ministry of Health defines 
an “outbreak” as the occurrence of two or more related 
cases in persons of different families. No relationship was 
observed between any of the sporadic cases reported, so the 
term outbreak is not used. 

Table I shows the incidence by the presumed cause. In 
the largest group no pathogenic organisms were isolated. 
All the second series of cases came into this group, making 











TABLE I 
Presumed Sporadic | Family Total Total 
. Cause Cases | Outbreaks| Incidents Cases 
No pathogens ee as 68 1 69 71 
Sh. sonnei .. wa re 3 + 7 14 
Pr. vulgaris .. wn - 1 1 2 3 
Salm. typhi-murium oe 1 —_ 1 1 
Food-poisoning (toxin type) 1 —_ 1 1 
74 6 80 90 

















a total of 69 incidents. Sh. sonnei was the most frequently 
isolated specific causal agent—7 incidents comprising 14 
cases. Proteus vulgaris was the next most frequent—two 
incidents comprising three cases. Salmonella typhi-murium 
was isolated in only one case. 


One family outbreak occurred in the group from which 
no pathogenic organisms were isolated. There was one 
family outbreak in the proteus group. ‘ This contrasts with 
the comparatively large number of four family outbreaks 
of Sonne infection. 

Only one case required admission to hospital. This 
patient was a young woman with high fever whose failure 
to respond to treatment led to her admission on the third 
day of the illness. The hospital diagnosis was food- 
poisoning (toxin type). She recovered in eight days. All 
the other cases responded rapidly to treatment and yielded 
negative swabs on the second attempt, except the case from 
which Salm. typhi-murium was isolated. This gave a posi- 
tive rectal swab one week later. One case, subsequently 
diagnosed as acute appendicitis, presented as acute 
diarrhoea. 

Table II shows the incidence by age and presumed causal 
agent. The youngest patient was 4 months and the oldest 
74 years. No pathogenic organisms were isolated in the 
majority of incidents at all ages, but the smallest number 
of these negative swabs occurred in the group under 1 year. 
Most cases of Sonne dysentery occurred in the 5-14 years 
group. Half as many occurred in the 1-4 group, and there 
was one case in each of the groups of under 1 year and 
over 14 years. There was one case of proteus infection in 
the under-l-year group, and a family outbreak comprising 
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TABLE II 
Age in Years 
Presumed Cause 
Under 1 1 to4 5 to 14 Over 14 

No pathogens ve xa 6 23 16 26 
Sh. sonnei me = 1 4 8 1 
Pr. vulgaris .. ae ia 1 2 — — 
Salm. typhi-murium os — —_ — 1 
Food-poisoning (toxin type) o — — 1 
8 29 24 29 

















two cases in the 1-4 years group. The individual case of 
salmonella infection and that of food-poisoning (toxin type) 
occurred in adults. 


Table III shows the incidence by weekly intervals. Those 
incidents in which no pathogenic organisms were isolated 
were fairly evenly distributed throughout the whole period. 
incidents of Sonne dysentery were evenly spaced until the 
beginning of November, after which no further cases 
occurred. This is not in keeping with the comment of the 


TaBLeE III 


Week No Sh. Pr. = bn 
Ending Pathogens} sonnel vulgaris nevian oxin Type) 
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29/9/51 
6/10/51 
13/10/51 
20/10/51 
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17/11/51 
24/11/51 
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British Medical Journal (1951) that “in this country dysen- 
iery, as opposed to food-poisoning, is now almost a winter 
disease.” The incidents of proteus infection occurred 
together in mid-September, and those of salmonella infec- 
tion and of food-poisoning (toxin type) in early July. 


Discussion 


It may be said that there is no justification for regarding 
those mild cases of gastro-enteritis in which no pathogenic 
organisms were isolated from rectal swabs as food-poisoning. 
However, the clinical course, the rapid response to treat- 
ment, and the absence of parenteral infection lend support 
to such a clinical diagnosis. The Chief Medical Officer (1951), 
noting the increased incidence of food-poisoning, gives three 
main reasons for that increase. The first is the retention 
overnight and reheating of meat dishes cooked the previous 
day for reasons of economy. The second is the great in- 
crease in communal feeding in schools, mines, and factory 
canteens, where such cooking practices are common. The 
third cause is the lack of personal hygiene. These 
conditions are so widespread in this area, where domestic 
refrigerators are rare and food is commonly kept in the 


larder or kitchen, that a history of any of the predisposing 
factors is of little value. Histories are unreliable in isolated 
cases of food-poisoning. 


Only one case, that infected with Salm. typhi-murium, 
gave an unequivocal history. This patient was a woman 
of 43 who was quite sure that her symptoms followed the 
eating of a boiled duck egg. The Lancet (1951) casts doubt 
on the role of duck eggs in salmonella infections. It is 
difficult, however, to get bacteriological proof in the case 
of a boiled duck egg. There is rarely any of the egg left, 
and these eggs are not common articles of diet eaten as 
such in this area. Large numbers are used in cookery, 
particularly in catering establishments, where they fetch a 
high price. It seems interesting that in this series the only 
person who volunteered information concerning the inges- 
tion of suspected food was the sole case of salmonella 
infection. 


The cases of Sonne dysentery reported here were so mild 
and their response to treatment so rapid that, but for the 
interest engendered by this study, they might never have 
been investigated and reported. There were more family 
outbreaks of this infection than of any other. The group of 
cases in which specific organisms were isolated was domi- 
nated by Sonne infections—14 cases out of a total of 18. 
This suggests that infection with Sh. sonnei is even more 
common than the numbers of reported cases would indicate. 


The presence in this series of one isolated case and one 
family outbreak of gastro-enteritis in which Pr. vulgaris 
was isolated may or may not be of significance. However, 
it seems fair to comment that this organism was found more 
often than Salm. typhi-murium, believed by many to be 
the commonest cause of food-poisoning. The one case of 
the latter infection noted was so mild that it might easily 
have passed unnoticed. 


There were six infants under 1 year with diarrhoea from 
whom no pathogenic organisms were isolated. Since no 
special bacteriological techniques were employed, there is 
no means of determining whether these were due to a speci- 
fic strain of Bact. coli. No parenteral infection was noted. 
The numbers compare with two sporadic cases of specific 
infection under the age of 1 year. In one of these 
Sh. sonnei was isolated and in the other Pr. vulgaris. 


It is submitted that any of the cases from which no 
pathogenic organisms were isolated could be due to the 
heat-resistant enterotoxin produced by certain strains of 
staphylococci. These organisms may be extinct in the food, 
and even more probably extinct in the rectal swab, and 
yet cause symptoms. The ubiquitous distribution of such 
organisms, and the ideal conditions for toxin production 
in the common cooking practices mentioned previously, 
support this view. The one case in which food-poisoning _ 
(toxin type) was the final diagnosis presented clinically as 
a severe gastro-enteritis with marked vomiting and high 
fever. There was some abdominal tenderness but no other 
physical sign. The patient was mentally alert throughout 
to a degree unusual in such a pyrexia. Her failure to re- 
spond to home treatment led to early admission to hospital. 
No pathogens were isolated from the rectal swab, and bac- 
terial investigation in hospital was quite negative. The final 
diagnosis was therefore a clinical one. This would seem 
to be an isolated case of unusually severe enterotoxic food- 
poisoning due to individual hypersusceptibility. 

Any of the cases from which no pathogenic organisms 
were isolated could have been due to a great variety of 
causes. So far as was possible, many of these causes were 
eliminated clinically. Most of these other conditions are 
comparatively rare. One case subsequently diagnosed as 
appendicitis presented as acute diarrhoea, and one case of 
adenomatosis of the colon was picked up. Neither of these 
has been included. 

It is realized that more argument than evidence has been 
adduced to support the belief that most of the cases in which 
no pathogenic organisms were isolated were due to staphylo- 
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coccal food-poisoning ; what evidence we found is negative 
rather than positive. Nevertheless it would seem that 
staphylococcal food-poisoning is the commonest cause of 
the frequent mild cases of diarrhoea, with or without vomit- 
ing, met with in general practice. 


Summary 

Ninety unselected cases of acute gastro-enteritis, 
occurring over a period of nine months in an urban 
practice, were investigated. In by far the greatest 
number of these no pathogenic organisms were found. 
The commonest specific organism isolated was Sh. 
sonnei. Pr. vulgaris was the next most common. Only 
one case of infection with Salm. typhi-murium was 
found. One case was subsequently diagnosed in 
hospital as food-poisoning (toxin type). 

Arguments are advanced for the belief that staphylo- 
coccal food-poisoning is the commonest cause of mild 
cases of gastro-enteritis. 
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Intra-partum Uterine Rupture 


Mr. Hodkinson’s article in the British Medical Journal of 
February 9, 1952 (p. 308), on this subject prompts me 
to record my experiences at the Government Hospital, 
Gatooma, with similar cases during the past two years. 
This hospital contains some 250 beds for Africans and about 
150 to 200 deliveries take place in it every year. Caesarean 
section is often carried out, since contracted pelves, and 
especially pelves with contracted outlets, are common. I 
have averaged about 25 such operations a year during the 
past five years. Uterine rupture has not occurred in any 
case in which caesarean section has been carried out, 
although nearly all these operations have been of the 
“ classical” variety. I attribute this immunity to following 
the advice of Mr. Victor Bonney to use a layer of non- 
absorbable sutures in the uterine wall. Our present practice 
is to use a deep layer of catgut and a superficial layer 
of nylon. No irritation seems to be set up by the latter, 
and in a case on which I operated for the second time 
recently it was extremely difficult to trace the previous scar 
in the uterus. The following four cases of uterine rupture 
have been met with. 


CASE REPORTS 


Case 1.—An African woman aged about 35 was admitted 
to hospital on January 14, 1950. She had had five previous 
pregnancies ; the first three were normal full-term deliveries 
of live children, the fourth was a full-term delivery of a 
stillborn child, and the fifth a four-months abortion. She 
stated that labour began late in the evening of January 13, 
and she did not think that the membranes were ruptured. 
On examination she was shocked and collapsed, and had 
just come about 40 miles by ambulance over rough roads. 
No foetal parts could be distinguished through the tense 
abdomen, and the foetal heart was not heard. Per vaginam 
there was a foul-smelling discharge, and a shoulder was 
presenting. The cervix was fully dilated. In spite of all 
the usual restorative measures the woman died two hours 
after admission without recovering sufficiently to warrant 











active treatment. At necropsy it was found that the uterus 
had ruptured into the left broad ligament, and that the child 
was still in utero. The patient had lost only about a pint 
(570 ml.) of blood. . Death was obviously due to shock and 
toxaemia. 

Case 2.—This patient, an African woman aged about 25, 
was admitted to hospital on February 1, 1950. She had had 
two previous pregnancies, both of which terminated nor- 
mally in live children. The present labour began the even- 
ing before admission. The uterus was tonically contracted, 
no foetal parts were felt through the abdomen, and the 
foetal heart could not be heard. Vaginal examination 
revealed that the cervix was three-quarters dilated and a 
head could be felt high up at the pelvic brim. There was 
a large caput and the cervix was hanging loosely below 
it. The patient was profoundly collapsed and pains had 
ceased some hours before admission. After the usual shock 
treatment a laparotomy was performed. A full-term dead 
foetus was found loose in the abdomen. The uterus had 
ruptured through its left side behind the broad ligament and 
the peritoneum contained about 3 pints (1.7 litres) of blood 
and clots. Subtotal hysterectomy was performed. Con- 
valescence was stormy, but the patient eventually made a 
complete recovery. 

Case 3—An African woman of about 30 was admitted on 
May 22, 1951. She had had five previous full-term preg- 
nancies, all of which terminated in easy and normal labours. 
On examination the child was lying in the L.O.A. position 
and seemed very large. The maternal pulse rate was 80 
and the foetal 96. The foetal head was fixed at the pelvic 
brim, and a large caput reached nearly to the vulva: A 
catheter drew off 2 pints (1.1 litres) of very blood-stained 
urine. It was decided that caesarean section was indicated, 
and a laparotomy was performed in order to do this. To 
our surprise the uterus was extensively ruptured through 
the anterior part of the lower segment. The child was still 
in situ. It was removed by enlarging the uterine hole. 
and a subtotal hysterectomy was carried out in view of the 
extensive laceration of the lower segment. The child was 
dead, but the mother made a good recovery after a stormy 
convalescence. 

Case 4—This woman, who appeared to be about 40 years 
old, was admitted on September 30, 1951. She had had ten 
previous full-term pregnancies with easy labours. She was 
very collapsed. The foetal parts could be felt with difficulty 
and the head was palpated in the right iliac fossa. Vaginal 
examination revealed severe bleeding, and the case was 
thought to be one of placenta praevia. On laparotomy the 
peritoneal cavity was found to contain about 2 pints 
(1.1 litres) of blood and clots. 

The child was free amongst the intestinal coils, and the 
uterus was found to have a large rent through its posterior 
lower segment. The child was removed, dead, and a sub- 
total hysterectomy was performed. Apart from some 
trouble with atony of the bladder—a common difficulty in 
post-partum African cases—the woman made an un- 
interrupted recovery. 


COMMENT 


In none of these cases had a caesarean section been per- 
formed previously, nor had there been any interference in 
the present labour so far as is known. All the cases 
occurred in multiparae, and it is suggested that the cause of 
the obstructed labour in each case was progressive enlarge- 
ment of children with each pregnancy. It is felt that a 
lesson to be learnt is that a good previous obstetrical history 
should not be allowed to warp one’s judgment into expect- 
ing that all will necessarily be well with subsequent labours, 
even with a child in a good obstetric position. 


My thanks are due to Dr. R. M. Morris, the Secretary for 
Health, for permission to publish this article. 


H. J. Knicut, M.B., B.S., D.Obst.R.C.0.G., 


Medical Superintendent, Government Hospital, Gatooma, 
Southern Rhodesia. 
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‘* Lethane ” Poisoning: Report of a Fatal Case 


Insecticides containing “lethane” are in common use for 
the treatment of pediculosis. Harrison (1947) reported a fatal 
case of poisoning due to this type of preparation, which 
he believed to be the first recorded example of its kind. A 
further non-fatal case was recorded by Guy (1951). 


Case REPORT 


A male child aged 1 year and 11 months had recently 
been treated for miliary tuberculosis for about a year. 
While in his own home he drank a small quantity (the exact 
amount being unknown) of a liquid insecticide, believing it 
to be lemonade. He rapidly became unconscious, and was 
admitted to. hospital in this condition. 

On examination the child was deeply comatose. The 
limbs were flaccid ; the colour was good, and the breathing 
regular. There was a smell of paraffin in the breath. The 
pupils were equal, were dilated, and did not react to light. 
There were no other clinical abnormalities. Gastric lavage 
was carried out and nikethamide given, both intramuscularly 
and intravenously. Later the breathing became stertorous 
and cyanosis was noted. Generalized clonic convulsions then 
developed, and these were controlled only by sodium pheno- 
barbitone and lumbar puncture. Respiratory failure then set 
in, with prolonged periods of apnoea, and the child died 
two and a quarter hours after admission. 


Necropsy showed miliary tuberculosis of lungs, liver, 
spleen, and kidneys, the miliary lesions being in varying 
stages of development and healing. The stomach was 
moderately dilated, but was otherwise normal. The Jungs 
showed hypostatic congestion. There was no abnormality 
of the central nervous system. Analysis of the gastric con- 
tents showed the presence of a thiocyanate. 


COMMENT P 


The composition of the preparation, as stated on the label, 
was as follows: lethane 384 special, 49% ; ol. petrolei alb., 
49% ; and ol. citronel., 2%. “ Lethane 384 special” has the 
following composition : 8-butoxy-A’-thiocyanodiethyl ether, 
12.5% ; 8-thiocyanoethyl laurate, 37.5% ; and refined para- 
ffin, 50%. 

The clinical features of the present case were those of 
rapid coma, convulsions, and respiratory depression and 
failure. These findings are in agreement with those of 
Cameron et al. (1939), who investigated the toxic effects of 
several thiocyanates on rats, rabbits, and guinea-pigs. They 
concluded that £-butoxy-§-thiocyanodiethyl ether was 
highly toxic to these animals, and that death was due to 
respiratory failure, probably of medullary origin. Harrison, 
in his report of a fatal case of lethane poisoning, suggested 
that death was due to respiratory failure. 

Guy (1951) reported the case of a child of 20 months 
who took 1 to 2 dr. (3.5 to 7 ml.) of a lethane hair-oil. 
Some of this was apparently inhaled, as a bronchopneumonia 
developed. The child remained ill for about two weeks and 
showed slight neck rigidity, drowsiness, and irritability. 
There was no evidence of hepatic or renal dysfunction. It 
is possible that the bronchopneumonia may have been due, 
in part at any rate, to the paraffin base. The neurological 
features probably represented a toxic effect from the thio- 
cyanates : on the other hand it is possible that these find- 
ings could have been complications of the pneumonia per se. 

Absorption of the poison seems to be rapid, and there 
appears to be no effective antidote. Glaister (1945) sug- 
gested a trial of methylene blue (50 ml. of 1% solution 
intravenously) or sodium thiosulphate (10-50 ml. of 20% 
solution intravenously). Apart from these measures, treat- 
ment must be symptomatic, and should include early and 
energetic gastric lavage. 

The present case is reported in order to re-emphasize the 
dangerous nature of these preparations, which, as Harrison 
has pointed out, can be readily bought at any chemist’s shop 


/ 


and which are not labelled “poison.” As the contained 
thiocyanates have a toxic action similar to that of hydro- 
cyanic acid, it is suggested that the future sale of such 
preparations should be brought within the scope of the 
poisons regulations. 


Our thanks are due to Dr. A. M. Tripathy for the necropsy 
report; to Mr. H. K. Lawton for the analysis of the gastric 
contents; and to Dr. R. W. M. Strain for permission to publish 
the details of this case. 


ELIZABETH COULTER, M.B., Ch.B. 


R. D. G. Creery, M.D., M.R.C.P., D.C.H. 
Ulster Hospital for Children and Women, Belfast. 
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Death After Intravenous Iron 


More or less severe reactions to the intravenous injection of 
saccharated iron oxide have occurred on several occasions 
during the last few years, but none of those previously 
reported have ended fatally. Nissim (1947) suggested 
gradually increasing dosage, and Nissim and Robson (1949) 
reported that “ several patients received repeated doses of as 
much as 300 mg. of iron by intravenous injection without 
the slightest toxic reaction.” In mice they said that “ death 
is presumably due to multiple capillary embolism in internal 
organs.” Davidson and Girdwood (1948) reported a case 
treated by repeated intravenous injections of saccharated 
iron oxide, in which sickness and rigors occurred with the 
last three injections of 100 mg. Severe reactions also 
occurred in several other cases. Slack and Wilkinson (1949) 
used 25 mg. on the first day, increasing to 50 mg. on the 
second, 100 mg. on the third, and 200 mg. subsequently. 
One of 60 patients developed a mild reaction at the 200-mg. 
level. In 60 other cases more than 800 mg. had been given 
intravenously. Mitchell (1949), Sinclair and Duthie (1949), 
and Govan and Scott (1949) have also described reactions, 
while Ramsey (1950) gave initial doses of 300 to 900 mg. of 
“ ferrivenin ” in 11 cases, in all but one of which there were 
severe reactions (weakness, sweating, sickness, and collapse 
for a few hours). Mooney (1950) reported one case treated 
with an initial dose of 100 mg., which three hours later 
developed a temperature of 103° F. (39.4° C.) with intense 
headache, shivering, and copious vomiting lasting some six 
hours. The manufacturers suggest the use of graded doses. 

Below we record a case in which an initial intravenous 
dose of 100 mg. led to severe reactions and death. 


Case REPORT 


A man aged 69 was admitted to hospital for treatment of 
anaemia. His blood count was haemoglobin, 61% (9 g. %); 
red cells, 3,890,000 ; C.I., 0.79 ; white cells, 6,500. Red cells 
showed marked anisocytosis, moderate poikilocytosis, aniso- 
chromia, and polychromasia. A few target cells were seen, 
Reticulocytes were less than 1%. 

A slow injection of 5 ml. (100 mg.) of saccharated iron 
oxide (“ferrivenin”) was given intravenously, and three 
minutes later the patient became hot and flushed. After a 
further two minutes he became cold and drowsy. Ten 
minutes after the completion of the injection he became 
dyspnoeic and cyanosed, and then collapsed. He was pulse- 
less, and no apex beat could be felt or heard. Gasping 
respirations continued. Intracardiac injections of niketh- 
amide and adrenaline, as well as intravenous injections of 
nikethamide and lobeline, were given. Artificial respiration 
and oxygen were given from the time of the collapse. Weak 
heart beats were noted shortly after the intracardiac injec- 
tions, but the patient died 30 minutes after the original 
injection. 
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At necropsy 18 hours later the only evidence of disease 
was in the coronary arteries, both of which were calcified, 
and the right artery was completely occluded. There was 
no evidence of multiple emboli. 

The LD 50 of the batch of ferrivenin when originally 
tested was approximately 300 mg. of iron per kg. of body 
weight in mice, and a recent toxicity test on the same batch 
showed no significant departure from this original figure. 


COMMENT 


Trivial and severe reactions to the use of intravenous 
ferrivenin have previously been reported. This case in 
which sudden death followed the first injection emphasizes 
the necessity for care : the initial dose should not exceed 
25 mg. and the possibility of severe reactions even in patients 
who have had repeated injections should be kept constantly 
in mind. 


We are indebted to Dr. R. A. Hickling for permission to 
publish details of this case. 


D. W. Barritt, M.B., M.R.C.P. 
G. C. Swain, M.B., M.R.C.S. 
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Long-delayed Rupture of Spleen : Report of Two Cases 


Delayed bleeding occurs in about 15% of all splenic injuries, 
the latent period varying between a few hours and many 
days. According to Zabinski and Harkins (1943) this latent 
period is less than seven days in 50% of the cases and less 
than 14 days in a further 25%. They could find only eight 
reported cases in which the delay was longer than 19 days, 
one of these being as long as two years. The following 
cases are of interest mainly on account of their long latent 
period—22 and 26 days respectively. 


CASE REPORTS 


Case 1.—A soldier aged 22 was admitted to a military 
hospital in 1942 with gunshot wounds of his feet and hands, 
sustained when he was blown up by a landmine. He had 
apparently no other injuries. These wounds healed, and 
on the 22nd day after injury he reported to the command- 
ing officer’s office for discharge from hospital. Here he 
collapsed with sudden severe abdominal pain and con- 
siderable shock. After resuscitation a laparotomy was 
performed and a ruptured spleen removed. _ 

Case 2.—A married woman aged 29 was brought to hos- 
pital in November, 1950, having collapsed in the street with 
sudden severe upper abdominal pain, radiating to the tip 
of the left shoulder. She gave a history of a fall from a 
chair 26 days before, when she had “ bruised ” her left side. 
After this injury she had been confined to bed for five days 
with severe pain in her left side and shoulder. She had 
then returned to her work as a school teacher, which 
included “ keep-fit exercises.” She had experienced a dull 
ache in her side but no severe pain until her sudden collapse. 
On examination she was shocked and very pale. There 
was great tenderness in the upper abdomen, with rigidity 
in the left hypochondrium and loin. At operation, ‘after 
resuscitation, the peritoneal cavity contained a fair amount 
of liquid blood. Examination of the spleen showed a small 
tear on the costal surface with a large amount of surround- 
ing clot. Splenectomy was performed, and the patient made 
an uneventful recovery. 





COMMENT 


Numerous theories have been advanced to account for the 
latent period. The formation and later rupture of a sub- 
capsular haematoma probably account for some cases, and 
MclIndoe (1932) points out that the severity of the tear as 
found at operation may be much greater than the original 
injury suggests, and that it is possible that the haematoma 
ruptures with almost explosive violence, causing the very 
sudden collapse of the patient. 

The theory of the perisplenic haematoma as advanced 
by MclIndoe and later by Delannoy (1939) seems to fit in 
with the symptoms in many cases and with the findings 
at operation of large amounts of clotted blood in the region 
of the spleen. Other theories are: intrasplenic bleeding 
controlled by pressure of the haematoma on the pulp; 
temporary haemostasis due to shock; tamponade by 
omentum, colon, stomach, etc. McIndoe places these 
injuries in three categories: (1) minor capsular rupture or 
parenchymal injury; (2) subcapsular haematoma; and 
(3) capsular haemorrhage with perisplenic haematoma. Of 
these, Nos. 2 and 3 are the most important. ‘ 

Delannoy associated these pathological lesions with the 
symptomatology, and suggested two clinical types. 
(1) Splenic rupture with delayed haemorrhage. This 
corresponds with MclIndoe’s subcapsular haematoma and 
usually with a symptom-free latent period. (2) Rupture 
with retarded symptoms, corresponding with the perisplenic 
haematoma. Here the latent period may be marked by 
pain of varying severity occurring in the left hypochondrium 
and shoulder or sometimes by generalized abdominal 
discomfort. 

Examination at this stage will reveal persistent tenderness 
and rigidity in the left upper quadrant, and x-ray films may 
show a paralysed diaphragm on this side. Other symptoms 
are pallor, weakness, dizziness, and fainting attacks, though 
these latter are probably more common with a slow con- 
tinuous leak than with true delayed rupture. A number 
of such cases have been recorded, and one reported by 
Coyle, Kleiman, and Smith (1950) presented with gradual 
abdominal distension and anaemia. 

The cases reported here fit well into these clinical 
categories. Case 1 had no symptoms referable to the 
abdomen between the time of his injury and his collapse 
22 days later. Case 2 experienced intermittent pain in the 
left hypochondrium, and at operation a large clot was found 
around the splenic region, with liquid blood in the rest of 
the peritoneal cavity. 

The pain in these cases is usually sudden and severe, and 
most commonly felt in the splenic region. Zabinski and 
Harkins reported the frequency of. associated fractures of 
the ribs—a fact previously recognized by McIndoe, who 
stressed the importance of keeping under observation for 
at least 14 days any patient with an injury to the left side, 
particularly if complicated by fractured ribs. It must, how- 
ever, be remembered that delayed rupture of the spleen can 
occur after quite a trivial and sometimes forgotten injury, 
and it is probable that many, if not all, the cases reported 
as “spontaneous rupture of a normal spleen ” fall into this 
category. 


My thanks are due to Mr. Stanley O. Aylett for his helpful 
advice and. for permission to publish these cases, which were 
treated under his care. 


C. G. ATTENBOROUGH, M.B., F.R.C.S., 


Registrar, Accident and Orthopaedic Department, 
The London Hospital. 
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CANCER IN GENERAL PRACTICE 


Cancer in General Practice. By Ronald W. Raven, O.B.E., 
F.R.C.S., and P. E. Thompson Hancock, F.R.C.P. (Pp. 265; 
71 figures. £1 10s.) London: Butterworth and Co. 1952. 


The authors of this book give a condensed but systematic 
account of malignant disease in the various organs of the 
body. The word “cancer” in the title is used colloquially 
and includes such diseases as the leukaemias and lymph- 
adenoma as well as the sarcomata, which are given a modern 
and no doubt highly scientific nomenclature. The early 
and, when generally accepted, the pre-cancerous stages of 
tumours are clearly and concisely described, with the com- 
mon modes of spread. The authors emphasize early 
diagnosis, and give a brief account of the treatments avail- 
able and their results. 

Mr. Raven’s vigorous ideas on the education of the public 
about cancer are well known. It is natural that he should 
also be interested in the education of the general prac- 
titioner. In so far as the descriptions prove the value 
of good history-taking and thorough examination in 
order to make an accurate diagnosis, the general prac- 
titioner will be stimulated and encouraged to be on his 
mettle. It is rather the result of treatment which is so dis- 
couraging. To take, for example, one of the most publi- 
cized, one of the most accessible, one of the commonest 
cancers of the human body, he learns that 5 out of 10 
patients with stage 1 carcinoma of the breast die within 
five years in spite of all forms of treatment. He wonders 
how many of the survivors will be subjected to more and 
more treatment at ever lessening intervals. There is much 
to be said for one radical operation or one radical course 
of radiotherapy which either cures or kills, but the mutila- 
tion of mind as well as of body which results from repeated 
operations or therapy is one of the most distressing sights 
in general practice to-day. The general practitioner will 
learn much from this book, but the knowledge may make 
him sick at heart. 

C. W. WALKER. 


ARTHRODESIS 


Architectural Principles in Arthrodesis. By H. A. Brittain, 

.B. ., M.Ch., F.R.C.S. With foreword by Sir Harry 
Platt, M.D., M.S., F.R.C.S. Second edition. (Pp. 208; 257 
illustrations. £2 2s.) Edinburgh and London: E. and S. 
Livingstone. 1952. 


It is eleven years since Mr. H. A. Brittain published his 
monograph on arthrodesis, and the outstanding feature of it 
was his operation for fusion of the hip. Since then what 
everyone now calls Brittain’s arthrodesis has been practised 
by surgeons the world over with results far superior to those 
obtained by any other method, especially in tuberculous 
disease. This is the test of a good operation—that it 
succeeds in the hands of many surgeons of reasonable com- 
petence and does not depend on some legerdemain of the 
originator. Brittain’s distinction is therefore derived from 
his conception of ischio-femoral arthrodesis, and when he 
talks about architectural principles in arthrodesis he knows 
what he is about and is not merely a clever craftsman. Thus 
there is every justification for a second edition of this 
valuable monograph, and he now speaks with a certainty 
and authority that would have been premature in 1941. 
Some of his other operations are coming along well, too. 
The posterior arthrodesis of the shoulder is in the same class 
as his operation on the hip, and his encouraging experience 
of it has been powerfully reinforced by Professor Mercer's. 
The V-arthrodesis for osteoarthritis of the hip is still, I 
think, rather personal to Mr. Brittain, but we may all come 
round to it in time as we have done to ischio-femoral 
arthrodesis for tuberculosis. 


Although our ultimate aim must always be to restore 
the function of a damaged joint, it must be confessed that 
even in favourable circumstances arthroplasty is still an un- 
predictable procedure. Too often conditions are against us, 
and then a painless ankylosis is often the best that we can 
offer a patient crippled by a painful or unstable joint. 
Brittain, more than any other surgeon in this country, has 
set himself the task of devising methods of arthrodesis that 
really work, and his success has been such that no ortho- 
paedic surgeon can afford not to read his Architectural 


Principles. H. J. SEDDON. 


ELECTROLYTES AND THE HEART 


Gli Elettroliti nella Funzione Contrattile del Miocardio e 
nella_Genesi ‘dell’ Elettrocardiogramma. By F. Lenzi and 
A. Caniggia. Monografie Cardiologiche I. Preface by 
Professor L. Condorelli. (Pp. 355. No price.) Siena: La 
Poligrafica. 


This book on the electrolytes in the contractile function of 
the heart muscle and in the causation of the cardiogram i: 
an account of extensive experimental work done on the 
hearts of tortoises. The authors have investigated the effect 
of various ions, taking them in the groups of the Mendelé- 
eff table. They point out how the important ionic reactions 
which occur round the muscle cell depend mainly upon the 
movements of the sodium and potassium ions. The cardio- 
gram indicates what they call the cationic gradient betweer 
the high concentrations of potassium inside the cell and the 
low concentrations outside, and also the difference between 
the various concentrations of sodium inside and outside 
the cell. They explain how, by altering the levels on either 
side of the membrane, the activation process can be 
changed—that is, an increase of sodium in the blood will 
accelerate it, but slow down repolarization. In the samé 
way, with increase of potassium outside the cell, activation 
is slowed but recovery is promoted. This process will cause 
a prolongation of the QRS and a shortening of the ST 
intervals. For the clinician these are perhaps the most im- 
portant points of interest, but the authors have also investi- 
gated very fully the effects of lithium and calcium, rubidium, 
and caesium. These little-known elements play no appreci- 
able part as yet in clinical medicine, but possibly calcium 
may be important, for QRS is prolonged by an increase in 
the calcium, strontium, and barium group. They have also 
considered some of the heavy metals as well, including 
mercury. The records of the cardiograms are clear and 
easy to follow. 

No doubt this work is more of interest to the physiologist 
or the pharmacologist at present, but these matters will prob- 
ably take their place in clinical medicine in due course. The 
book is comprehensive ; over 1,000 references are given ; 
there is no index, but the table of contents is a good guide. 
The clinician may not find time to read the book very 
closely, but it contains many interesting facts worth studying. 


TERENCE East. 


RESPONSE TO AIR BOMBARDMENT 


Angst und Schreck. By Professor Friedrich Panse. (Pp. 189. 
M. 12.60.) Stuttgart: Georg Thieme. 1952. 


Although extensive clinical observations on air-raid casuai- 
ties were made during the second world war, we have, per- 
haps mercifully, been spared a voluminous post-war litera- 
ture on war psychiatry. Here, exceptionally, is a sub- 
stantial brochure on anxiety, fear, terror, panic, etc., based 
on a study of 95 patients who experienced severe air 
bombardment, mostly in Western Germany. The subjec- 
tive reactions of 20 of these are recorded in some detail. 
And on the strength of these data, together with his own 
clinical observations, Professor Panse gives a detailed 
classification of the various types of anxiety reaction 
observed, including, for example, the vegetative com- 
ponents of anxiety discharge, interference with the field 
of consciousness and with emotional expression, influence 
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of suggestion, disturbance of time sense, the development 
respectively of sensitization and of immunity, “ condi- 
tioned” reactions, and the like. 

As the book is written throughout from a ‘neuro- 
psychiatric point of view, and as the psychological 
categories used are borrowed almost exclusively from a 
general psychology in which unconscious factors have no 
place, it is not surprising that the author’s findings do not 
add to what was current psychiatric knowledge in Britain 
at the end of the Blitz. Nevertheless, the excerpts from 
case histories are interesting, the clinical observations appo- 
site, and the bibliography, with the exception indicated 
above, adequate. On the whole, therefore, the brochure 
constitutes a useful descriptive introduction to the subject, 
suitable for students of general psychiatry. It would have 
been still more useful had the author provided an index. 

EDWARD GLOVER. 


CONQUEST OF FEAR 


The Conquest of Fear. By Harley Williams. (Pp. 240. 16s.) 

London: Jonathan Cape. 1952. 

Dr. Harley Williams continues to delight and instruct us 
with his biographical studies of famous men and women. 
Members of his own profession form the majority of his 
subjects, but his facile and erudite pen probes at times into 
the lives of statesmen like Woodrow Wilson and Roosevelt 
and of captains of industry like Carnegie and the first Lord 
Leverhulme. He has the gift of describing the personality 
and character of the individual he presents in a few expres- 
sive sentences. This appears effortless, but one has only to 
read on to find that it is based on careful and prolonged 
study of the life and times of the subject of his essay. 

In the present volume Dr. Williams treats of the lives of 
thirteen men who have helped in “ The Conquest of Fear” 
—that is, humanity’s fear of illness. He begins with Edward 
Jenner. . Often as his life and work have been recounted— 
especially recently in W. R. Le Fanu’s admirable Bio- 
bibliography of Edward Jenner—we can enjoy this sympa- 
thetic study of the man who first scientifically explored the 
possibility of preventing a disease due to a virus. In telling 
of the romance of tropical disease investigation the author 
chooses Father Damien, Patrick Manson, Ronald Ross, 
David Bruce, Gorgas, Noguchi, and Adrian Stokes. Then 
come two scientists, Crookes and von Réntgen. Two 
medical peers, Lord Moynihan and Lord Dawson, follow. 
The influence and strength of these two men lay chiefly 
in the success of the one at the operating table and of 
the other at the bedside. They were both medical states- 
men, as is clearly brought out in this book. Finally, the 
author concludes with a study of Franklin Roosevelt, to 
illustrate how a patient can triumph over the handicap of 
a crippling disease and rise to the highest office in his 
country. ; 

In recording certain of these illustrious lives, Dr. Williams 
performs a most useful service to posterity. For when the 
present generation, who knew many of these men and 
women, has passed on, these studies will retain a fresh- 
ness and value which only the work of a contemporary 


could achieve. 
ARTHUR S. MACNALTY. 


LEUCOTOMY STUDIES 


Psychosurgical Problems. Edited by Fred A. Mettler, M.D., 
Ph.D. By the Columbia Greystone Associates Second Group. 
(Pp. 357. £2 2s.) London: Routledge and Kegan Paul. 
1952. 


Workers in the field of leucotomy have been awaiting with 
interest this further report from the Columbia Greystone 
workers. Criticism of their first well-controlled investiga- 
tion was directed mainly at the rather routine character of 
the testing procedures, and this time there can be no doubt 
that imagination and initiative have played an important part 
in the selection of the tests. It is depressing, therefore, that, 
in the words of the editor, “ careful planning, high motiva- 


tion, ample funds, sincere co-operation, a real problem and 
an energetic attack cannot produce positive data.” It is not, 
however, likely that “the correct data are of a negative 
character,” and it is of great interest to examine the causes 
for the comparative failure of this investigation. 

The main difficulty with co-operative research projects, as 
with any large-scale organization, is that the planning is 
essentially that acceptable to the majority of the group. 
Thus in this instance the two main faults—which are gross 
enough to impair the whole project—bear the imprint of 
group intelligence at its most mediocre. First, the emphasis 
on “statistical methodology ” has involved a demand for 
a uniformity of case material which, admirable as an ideal, 
has in the event led to the selection of a very small number 
(23) of the least suitable patients—deteriorated schizo- 
phrenics. (The exclusion of those with a positive family 
history means only that the diagnosis is less well substan- 
tiated.) Secondly, the need for radical changes in procedure 
revealed by the results of the first project has caused un- 
necessary and fatal alterations to the operative techniques. 
The admirably balanced and interrelated topectomies have 
been replaced mainly by two series of: (1) cerebral venous 
ligation, and (2) orbital “ice pick” leucotomy. Both these 
techniques are essentially inexact, uncontrollable, and un- 
likely to be effective in the treatment of the present material. 
The first survey of these workers showed that topectomy was 
justifiable and almost certainly effective in some cases. It 
should have been followed by an improved investigation on 
better case material. The ample funds would then have 
provided a rich return. 

The title of the book is as pretentious as the literary style: 
it is not an analysis of psychosurgical problems interesting 
to the clinical psychiatrist or neurosurgeon, but a collection 
of observational papers of value primarily to specialized re- 
search workers. To those interested in the development of 
tests of frontal-lobe function the relevant chapters will 
provide both information and stimulation. 

ALICK ELITHORN. 


MEDICAL DICTIONARY 

Blakiston’s Illustrated Pocket Medical Dictionary. Edited by 

Normand L. Hoerr, M.D., and Arthur Osol, ; Ph.D. 

(Pp. 1,005; 60 illustrations on 24 plates. £1; thumb-indexed 

£1 3s.) New York and Toronto: The Blakiston Company. 

London: H. K. Lewis and Co. 1952. 

This is a new book, produced under the supervision of the 
editors of the ‘larger Blakiston’s New Gould Medical 
Dictionary. It is not an abridgment of this, but was pre- 
pared by the same method as the Oxford English Dictionary. 
Over 100 contributors searched all new textbooks and about 
50 medical journals for words in action. The words chosen 
were defined by specialists. The result is an authoritative 
work defining over 33,000 words. One-fifth of the book is 
an appendix containing much miscellaneous information on 
such topics as anatomy, blood constituents, diets, the 
elements, hormones, prescription writing, and weights and 
measures. The plates include illustrations of parts of the 
body, types of suture, bandages, fractures, and operative 
positions. 

The book is meant for all concerned with medicine other 
than doctors, especially nurses, dentists, pharmacists, and 
laboratory workers. It is also considered suitable for lay- 
men, including lawyers and physical education teachers. 
Many of the words are part of the doctor’s vocabulary, and 
a doctor rarely needs a medical dictionary ; when he does, 
it is a large standard dictionary, which is also desirable for 
all who have to write many medical terms, especially 
medical laboratory technicians and medical typists. 

The dictionary includes many ordinary words that need- 
lessly increase its bulk—for example, gasometer, sigh, cough, 
yawn, bedpan, steam, giant, cosmetic. People who do not 
know what these words mean may reasonably be expected 
to look them. up in an ordinary dictionary. A dwarf is 
defined as “a diminutive human being”; apt enough, but 
if a definition is really necessary Walt Disney has lived in 
vain. RAYMOND WHITEHEAD. 
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SURGERY OF THE HEART 


On another page Drs. M. Campbell and D. Deuchar 
discuss the results of treating 200 patients suffering 
from congenital heart disease by means of anastomotic 
operations as described by Blalock and Taussig in 1945. 
They use the term morbus caeruleus, for, except in 
patients who die, an exact anatomical diagnosis may 
be impossible. Probably over four-fifths had Fallot’s 
tetralogy, and the best results were obtained in these. 
In this condition there is stenosis of the outflow tract 
of the right ventricle, sometimes of the pulmonary 
valve, more often below it in the infundibulum ; the 
interventricular septum is patent, the opening lying in 
the upper part; the aorta is dextroposed, so that it 
receives blood from the right ventricle as well as from 
the left; and the right ventricle is enlarged. As a 
result of the pulmonary stenosis, not enough blood 
reaches the lungs. The aim of the operation is to 
increase the pulmonary blood flow by making an 
anastomosis between a systemic artery and one of the 
pulmonary arteries. 

The patients treated were mostly children, rather 
more boys than girls; three-quarters of them were 
between 5 and 14 years old. The principal 
symptoms are cyanosis and breathlessness on exer- 
tion, resulting in a disability that may be severe, so 
that the child may not be able to walk more than a 
few yards. Three-quarters of the patients were 
severely disabled in this way. 

The diagnosis was ordinarily made by clinical 
examination combined with electrocardiography, 
radioscopy, and blood counts. Sometimes special 
investigations were used ; they all subject the patient 
to discomfort and some risk. Angiocardiography 
may confirm dextroposition when the diagnosis is in 
doubt by showing early filling of the aorta, and it 
may help in deciding on operation by demonstrating 
the presence of pulmonary arteries and the anatomy 
of systemic branches. Levels of arterial oxygen 
saturation may be determined on blood obtained by 
puncturing the femoral or brachial artery, before and 
after breathing oxygen, but the information obtained 
does little more than confirm the clinical finding of 





1 Lancet, 1950, 2, 887. 
2 Taussig, H. B., et al., Trans. Ass. Amer. Phys., 1951, 64, 67. 


cyanosis. A catheter may be passed through a super- 
ficial arm vein into the various chambers of the heart, 
and it can usually be made to enter the pulmonary 
artery. The position of the catheter can be seen with 
fluoroscopy ; sometimes the presence of a patent 
septum or a pulmonary stenosis can be deduced ; 
blood samples can be withdrawn for estimations of 
oxygen saturation ; and the most valuable informa- 
tion to be obtained is from the pressure readings in 
the various chambers and vessels. In patients with 
Fallot’s tetralogy there is always evidence of a shunt 
from the right to the left side of the heart. 

The operation performed on Campbell and 
Deuchar’s patients was, when possible, end-to-side 
anastomosis of the left subclavian artery to the left 
pulmonary artery. Occasionally it was necessary to 
do an end-to-end anastomosis, but this is less 
beneficial because the systemic blood then reaches 
only one lung. Nearly all the patients have been 
followed up for over one year, some of them for five 
years. Good or very good results were seen in 136 
(68%) ; 17 were improved ; 6 were improved but later 
died, 2 from causes probably unrelated ; 17 have not 
changed ; and 24 (12%) died from the operation. 
Many of the patients now lead normal or practically 
normal lives, earning their living or attending ordinary 
school. In 11 patients it was found that anastomosis 
could not be done, usually because there was no suit- 
able pulmonary artery. Of the 24 patients who died 
from the operation, 13 had a lesion other than an 
uncomplicated Fallot’s tetralogy, and 5 of the re- 
mainder were aged 19 or older. Nearly all those 
who died caused anxiety during the operation, and 
all except one died within 72 hours of its completion. 
The figures may be compared with those of Belcher 
and Sellors,’ who reported 70 cases with 8 operative 
deaths, and very obvious benefit in 42, and with the 
large series of Taussig’s*—1,000 cases with a 16% 
mortality and good results in 78%. 

After an anastomosis is established a murmur can 
be heard resembling that in patent ductus arteriosus ; 
it is continuous, with systolic accentuation, best heard 
below the inner half of the clavicle but widely con- 
ducted. A thrill is unusual. Clubbing of the fingers 
regresses, but seldom disappears. Cyanosis becomes 
less ; but it is nearly always still present after exer- 
cise, and usually just visible at rest. The pulse pres- 
sure is sometimes increased. The raised haemoglobin 
falls, approaching normal ; there is a wide range of 
readings both before and after operation, the aver- 
age final value in the patients with good results being 
102%. The presence of an anastomosis increases the 
work that the heart must do; it therefore enlarges. 
In most cases the heart enlarges fairly rapidly in the 
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first month or so; the size then remains stationary. 
On the whole patients with large hearts before opera- 
tion do not do so well ; and too large an anastomosis 
is suspected in patients whose hearts continue to 
enlarge after the initial increase : the onset of con- 
gestive failure is then a serious possibility. Symp- 
toms improve immediately after operation, and the 
main changes are usually established within a few 
months. Subsequent deterioration, or evidence that 
the anastomosis is becoming smaller, have been very 
rare. All patients have lost their radial pulse on the 
side of operation, and no blood pressure can be regis- 
tered in this arm, but there have been no more serious 
effects of devascularization. Horner’s syndrome and 
minor cerebral thromboses have been the only post- 
operative complications, both uncommon. No patient 
has developed bacterial endocarditis, another compli- 
cation that was expected, but five have had cerebral 
abscesses—a common event in the untreated disease. 
Campbell and Deuchar do not report any results 
of direct operations for pulmonary stenosis—division 
of a stenosed valve by a valvulotome or resection of 
an infundibular stenosis. These operations are now 
accepted as useful in treating isolated pulmonary 
stenosis, but they can also be applied to many cases 
of Fallot’s tetralogy, the commoner condition. They 
have the attraction of reducing the abnormalities to 
three instead of increasing them to five, as does an 
anastomosis, but these direct operations are still in the 
experimental stage. The gratifying results of the 
anastomotic operation, as reported by Campbell and 
Deuchar in the longest series yet published in this 
country, confirm the reputation of this procedure. 








MODERN YAWS CONTROL 


The First International Symposium on Yaws Control 
was held in March, 1952, at Bangkok under the 
auspices of the World Health Organization with the 
assistance of the United Nations International Chil- 
dren’s Emergency Fund and the Government of Thai- 
land. Over 30 papers were presented, and collected 
summaries of these papers and the related discus- 
sions have been made available in duplicated form by 
the W.H.O. This symposium marks the coming of 
age of yaws and the passing of its control from the 
enthusiastic amateur to the professional slayer of 
dragons. With this evolution the technique of con- 
trol has changed from one of individual fancy to one 
based on scientific principles, though there are still 
some aspects of yaws that remain to be carefully 
studied. 

Great changes have come about since the discovery 
of penicillin, and especially since the development of 


long-acting penicillin preparations such as procaine 
penicillin in aluminium monostearate (P.A.M.). In 
the past anti-yaws campaigns by mass treatment have 
often been made ineffective by the failure of the 
patients to attend long enough to receive adequate 
treatment, though in some areas the incidence of yaws 
has been greatly reduced after several years of free, 
rather haphazard bismuth injections. The optimal 
dose of P.A.M. that will render non-infectious the 
largest number of patients with infectious yaws lesions 
is not yet known for certain, but it is probably not 
more than 2.4 million units in one or two injections. 

The modern effective anti-yaws campaign is no 
beginner’s exercise. It must be initiated by a census 
and survey of the whole population, and six to twelve 
months after the campaign there must be another sur- 
vey to assess the results. This may sound academic 
to the “ practical” man, but there have unfortunately 
been recent anti-yaws campaigns whose effectiveness 
no one has been able to assess, and only good results, 
properly confirmed, can justify the expenditure of 
effort and money. In modern anti-yaws campaigns 
much, if not all, the work of surveying, diagnosis, and 
treatment is being done by selected local lay people 
after a short period of practical training. General 
supervision is by a doctor trained in public health 
and familiar with the problems of yaws control. 

An important problem is to decide who is to receive 
treatment. An effective campaign is a public health 
measure and is not concerned only with the treatment 
of patients with yaws, though for practical reasons a 
certain amount of this may be necessary. There is 
no doubt that in an anti-yaws campaign previously 
uninfected contacts of patients with infectious lesions 
should be treated, perhaps with a smaller dose. But 
more important numerically and from other points 
of view are those patients who, having had an attack 
of early, secondary, or infectious yaws, have no clini- 
cal manifestation of yaws at the time they are exam- 
ined. If untreated, many are certain to relapse during 
the following year or so and thus infect the uninfected 
and cured members of the population. At present 
there is no infallible way of detecting these latent 
secondary cases, which potentially, at least, cease to 
be a danger only when they develop late or tertiary 
destructive lesions or undergo spontaneous cure with 
serological reversal. The most practical way of re- 
ducing this menace is to treat all persons who give a 
history of having had yaws during the previous five 
years. 

Two other important aspects of yaws control, origi- 
nally found by Harding,’ were emphasized at the 
Bangkok conference. One is that mass treatment 





1 Trans. roy. Soc. trop. Med. Hyg., 1949, 42, 487. 
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alone is not adequate to control a disease so closely 
related to the social and hygienic conditions of the 
population. Mass treatment must be associated with 
the construction of simple treatment centres, sited so 
that they are readily available to the population they 
serve. And from these centres itinerant medical 
auxiliaries, who are selected and suitably trained local 
people, must make frequent visits to the villages or 
homes in the area to seek and treat any infectious 
relapses or new cases which may have originated 
locally or come in from an outside area. 

Harding’s anti-yaws campaign followed his anti- 
trypanosomiasis campaign, since he found his team 
had to remain in the field to treat the few cases of 
the latter disease that are certain to follow any mass- 
treatment campaign. When his anti-yaws campaign 
was completed he started campaigns against other 
diseases that were important to the community, that 
could be diagnosed by the staff of the rural centres, 
and for which effective chemotherapeutic agents that 
could be administered by the staff were available. 
He was thus putting into practice what was probably 
the most important principle discussed at the confer- 
ence—namely, that an anti-yaws campaign is not an 
end in itself but must pave the way to a gradually 
improved rural health service. Each step as it is 
taken is consolidated, and no further commitment is 
entered into unless the financial resources to carry 
it out successfully are assured. The effectiveness of 
modern yaws therapy is such that the most un- 
developed people can appreciate it. And it is on 
this appreciation, as Harding emphasized, that the 
further improvement in rural health must be made. 
Towards this improvement the teaching of healthy 
living that should come from the rural treatment 
centres must be regarded as of utmost importance. 








HORMONES AND ENZYMES 
Almost twenty years ago Sir Frederick Gowland 
Hopkins remarked': “ Only the end-results of the pro- 
found influence which minute amounts of substances 
with adjusted structure exert upon living cells or tissues 
can be observed in the intact bodies of man or 
animals ” ; and biochemistry “ must learn to describe in 
objective chemical terms precisely how and where such 
molecules as those of hormones and vitamins intrude 
into the chemical events of metabolism.” Perhaps in 
another twenty years our knowledge of how hormones 
influence metabolic processes will be sufficiently 
advanced to find useful applications in medicine. But 
at present experimental study of the influence of hor- 
mones on enzymes has given few clear-cut results. 
Moreover, our knowledge of enzymic changes in patho- 
logical states is limited to some isolated examples, such 
as the increase of urinary diastase in acute pancreatitis 


and the rise in plasma acid-phosphatase in carcinoma of 
the prostate. It would be of particular interest to know 
whether metabolic diseases with an endocrine basis are 
associated with changes in tissue enzymes. 

Workers engaged on the study of enzymes in relation 
to hormones are seeking to put their own house in 
order, as shown by the collection of papers entitled 
“‘ The Influence of Hormones on Enzymes.”? This pub- 
lication indicates that encouraging progress has been 
made in some limited fields, despite the difficulty in 
devising experiments which can yield unequivocal 
results. 

Steroid hormones have been studied particularly. As 
reported by W. H. Fishman and S. L. Cohen, quantitative 
changes of the enzyme £-glucuronidase may occur, on 
the one hand, in association with mammary cancer, and, 
on the other, under the influence of steroid hormones, 
particularly oestrogens. But, since the function of this 
enzyme is debatable, the theoretical implications of the 
findings are obscure. This is also true of the discovery 
that in certain tissues cortisone can enhance the 
oxidation of the “ unnatural ” D-amino-acids. Cortisone 
can also enhance the oxidation of proline, an amino- 
acid in which collagen is particularly rich. In reporting 
this effect, W. W. Umbreit points out that there are 
indications of “some vague relationship between col- 
lagen and the action of cortisone,” but also remarks: 
“We do not at this stage know whether the basis of the 
action of cortisone lies in the failure . . . of a particular 
enzyme system, or of a group of enzyme systems or, in 
fact, whether its basis is enzymatic at all.” 

Umbreit studied tissues incubated after removal from 
animals to which cortisone had previously been admin- 
istered. Effects of hormones in vitro—that is, added to 
the incubation medium—are more amenable to analysis, 
although less easy to demonstrate. Such effects, when 
cautiously interpreted, may help to clarify our know- 
ledge of physiological processes, as notably illustrated by 
the hormonal effects which S. J. Folley and collabor- 
ators?* have demonstrated with isolated mammary 
gland tissue. But much evidence will be needed to 
support the suggestion of G. S. Gordan and his col- 
leagues? that the decreased cerebral respiration in certain 
pathological states, such as hypopituitarism and adult 
eunuchism, may be related to effects exerted on brain 
tissue in vitro by certain steroids such as desoxycorti- 
costerone and androgens. 

Carbohydrate metabolism is known to be under com- 
plex hormonal control, and the mechanisms are being 
unravelled in a number of laboratories, notably that of 
C. F. Cori. . Thus it appears from the work of E. W. 
Sutherland? that the glycogenolytic action of adrenaline, 
and also that of the hyperglycaemic factor of the pan- 
creas, is associated with an increase in the effective con- 
centration of the enzyme phosphorylase within liver 





1 Rep. Brit. Ass., 1933, p. 1. 
2 Ann. N.Y. Acad. Sci., 1951, 64, art. 4 (pp. 531-728). 
2 Balmain, J. H., and Folley, S. J., Biochem. J., 1951, 49, 663. 
4 —— Arch. Biochem. Biophvs., 1952, 39, 188. 
an Felts, J. M., Chaikoff, I. L., and Osborn, M. J.,J. biol. Chem., 1951, 191, 


6 Ottaway, J. H., Nature, Lond., 1951, 167, 1064. 
7 Askonas, B. A., ibid., 1951, 167, 933. 
= test. H. Ans abstract of paper read to 2nd International Congress of 
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cells. Insulin has been shown by W. C. Stadie and other 
workers to facilitate the entry of glucose into muscle 
tissue such as a preparation of the isolated diaphragm. 
Whether or not M. E, Krahl is correct in suggesting that 
it is the enzyme hexokinase that is influenced by insulin, 
it is clear that the increased glucose “ utilization ” which 
insulin produces in intact animals can be attributed, at 
least in part, to a direct action of insulin on tissue cells. 
It is not clear, however, if an action of insulin on a 
single metabolic process—a process by which glucose is 
metabolized—could account for such diverse effects of 
insulin as inhibition of amino-acid oxidation? and stimu- 
lation of lipogenesis® in liver tissue. 

Studies such as these may eventually throw light on 
the metabolic derangements occurring in diabetes. 
Pituitary and adrenal hormones can scarcely be left out 
of account, particularly since diabetes can be induced in 
certain test animals by administration of growth hor- 
mone, A.C.T.H., or 11-oxy-corticosteroids: Here again 
the isolated diaphragm has proved a useful tool. Its 
glucose uptake can be reduced, or the enhancing action 
of insulin prevented, by pretreating the animal with 
growth hormone, provided that there is no deficiency of 
adrenal cortical hormones. But, in view of recent find- 
ings by Krahl? and Ottaway* that growth hormone may 
have an insulin-like action under different experimental 
conditions, no simple theory can be advanced at 
present. 

As to how thyroxine works, H. A. Lardy has sug- 
gested? that an enhancement in metabolic rate, as found 
with tissues removed from thyroxine-treated animals, 
may be achieved at the expense of a lowering of the 
efficiency of “ oxidative phosphorylation "—the process 
by which energy derived from tissue oxidations is stored 
in the form of phosphate compounds such as adenosine 
triphosphate. Recent findings by Askonas’ are in agree- 
ment with the view that the latter process may actually 
be impaired by thyroxine. But Lardy has yet to pro- 
duce evidence in support of his recent suggestion® that 
certain other hormones act by a similar mechanism. 

The clinical investigator will pardonably be bewildered 
rather than enlightened by present-day literature on the 
influence of hormones on enzymes. In view of the vigour 
with which this field is being studied, we may hope soon 
to see unifying concepts with a sound experimental basis. 





INTRADERMAL INJECTIONS 


In many reports the phrase “0.1 ml. intradermally ” is 
used to describe the quantity and technique of injecting 
a test or therapeutic material, and in general both author 
and reader believe that an accurate description of the 
facts has been recorded. We publish this week two 
papers from the Tuberculosis Research Office of the 
World Health Organization which show that quite a 
wide range of quantities and depths of injection is prob- 
ably covered by this description. Drs. J. Guld and C. 
Rud (p. 368) describe their technique for estimating leak- 
age in new syringes, and even among those of the make 
they regard as most satisfactory 25% of syringes leak 


to an extent which calls for their rejection ; with other 
makes of syringes tested this percentage is even higher. 
Boiling did not affect the leakage rate, but after the 
syringes had been used for 1,000-1,500 injections the 
tendency to leak increased. Leakage is of greater impor- 
tance in intradermal than in subcutaneous or intra- 
vascular injections because of the much greater pressure 
required to press down the plunger. The ordinary 
subcutaneous injection requires negligible pressure, but 
Guld and Rud estimate that a pressure 5-8 times that of 
the atmosphere is normally required for intradermal 
injection. It must be the experience of all who have 
made many intradermal injections that when the needle 
is too deep practically no pressure is required on the 
plunger. 

This possibility of leakage has long been recognized, 
and experienced workers have tended to adopt the prac- 
tice of checking the quantity injected by the diameter of 
the wheal raised by the injection. Drs. Carroll Palmer 
and Phyllis Edwards (p. 363) report that the diameter 
recommended in various publications varies from 5 mm. 
to 12 mm. From their own experiments they find that 
a very superficial injection of 0.1 ml. from a satisfactory 
syringe gives a wheal. 8 mm. in diameter. But they also 
show that wheal diameter is an unsatisfactory index of 
volume, for with very superficial injections a six-fold 
increase of quantity increased the mean diameter of the 
wheal only from 6.3 mm. to 10.5 mm. Further, variation 
in size of wheal is related to the depth of injection, the 
most superficial injections giving the largest wheals for 
a given volume injected, while subcutaneous injections 
give no clearly defined wheal. From their experiments 
it is clear that a technique described as 0.1 ml. intra- 
dermally may even under closely regulated conditions 
with properly tested syringes lead to quite surprising 
differences: the range of variations with indifferent 
syringes in the hands of workers not using the greatest 
care must be very wide indeed. 

In an attempt to find out how these variations might 
affect the results of B.C.G. vaccinations, Palmer and 
Edwards then carried out experiments in which the depth 
of injection and the strength of vaccine were deliberately 
varied. The mean diameter of Mantoux reactions ten 
and a half weeks and one year after vaccination showed 
no great variation with the depth of injection. The 
diameter of the area of induration round vaccination 
lesions at ten and a half weeks increased with the depth 
of injection, though there was little difference in the size 
of the scars at one year. The proportion of children 
with local abscess at ten and a half weeks increased with 
the depth of injection, and there was a tendency for 
abnormal scarring also to be associated with the deeper 
injections. The experiments show that a superficial 
injection is just as effective as a deep one in bringing 
about Mantoux conversion, but carries a very much 
lower rate of undesirable complications. 

These papers are concerned particularly with the field 
use of B.C.G. on a large scale, but the lessons to be 
drawn from the experiments on syringe leakage and 
variation of wheal size with depth of injection are 
equally applicable to the injection of test materials, 
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notably tuberculin. The intradermal tuberculin test 
(Mantoux) has become the standard in this country 
largely because the quantity of material and the exact 
site of injection are supposed to be accurately known. 
In view of the variations shown by these papers it may 
be that the apparently less standardized methods based 
on a scratch in contact with old tuberculin (Von Pirquet 
test) or tuberculin jelly covered with adhesive plaster 
(patch test) are no more variable in results. If this is 
so, the main advantage of the Mantoux technique would 
be the greater opportunity it offers for intentional varia- 
tion in the strength of the solution injected, and for 
detecting the less sensitive individuals by a final intra- 
dermal injection of 100 tuberculin units. 





IMMUNIZATION AGAINST BACTERIAL TOXINS 


Three distinct methods are known whereby a sample of 
diphtheria toxoid. may have its potency as an antigen 
increased : by the removal of substances which depress 
the antitoxin response,’ ? by the admixture of a vaccine 
with the toxoid,* * and by the adsorption of the antigen 
on to an insoluble carrier, such as hydrated aluminium 
hydroxide or phosphate’® (A.P.T. comes into this 
category). ‘Elsewhere in this issue Dr. D. C. Lahiri 
claims that crude diphtheria toxoid prepared in a veal- 
infusion-proteose-peptone medium contains a substance 
which not only enhances the antigenicity of purified 
toxoid—without precipitate formation—but reduces or 
abolishes the incidence of allergic responses when the 
mixture is inoculated into human subjects. The sub- 
stance, termed natural adjuvant factor (N.A.F.), appears 
to be absent in toxoids derived from pig-stomach or 
casein hydrolysate media. If Lahiri’s claim is confirmed 
—and it certainly needs confirmation—this will be the 
first demonstration of the enhancement of the anti- 
genicity of purified diphtheria toxoid by the addition 
of a soluble substance which does not’ precipitate the 
antigen. The method used by Lahiri for preparing 
his N.A.F. almost certainly excludes the possibility that 
it is a protein or polysaccharide. His claim that it 
abolishes the allergic reaction needs confirmation by 
some direct and certain method, such as the simul- 
taneous inoculation of subjects known to be allergic 
with purified toxoid and with the same toxoid in which 
has been dissolved Lahiri’s N.A.F. 

Recently it has been reported that one form of purified 
diphtheria toxoid administered in a simple solution is 
as potent as A.P.T. when tested in guinea-pigs by the 
two-dose method of assay.’ This is indeed remarkable, 
and it would be interesting to know the antigenicity of 
a prophylactic made with this purified toxoid adsorbed 
on to aluminium phosphate gel, and correspondingly 
whether Lahiri’s N.A.F. would increase the potency of 





1 Levine, L., Wyman, L., and Edsall, G., J. Immunol., 1949, 63, 219. 

2 Kurokawa, M., Murata, R., Nakano, T., Yamada, T., and Kubata, K., 
Jap. med J.,1951, 44, 55 and 233. 

3 Farago, F., and Pusztai, G., Brit. J. exp. Path., 1949, 30, 572. 

4 Ungar, J., Irish J. med Sci., 1952, April, 145. 

5 Scheibel, I. F., Acta path. microbiol. scand., 1944, 21, 130. 

6Holt, L. B., Developments in Diphtheria Prophylaxis, 1950, London. 

7 Barr, M., Glenny, A. T., Hignett, S., Randall, K. J., and Thomson, A., 
Lancet, 1952, 2, 803. 


alum-precipitated toxoid (A.P.T.) and purified toxoid, 
aluminium phosphate-precipitated (P.T.A.P.). 

These recent observations, and other quantitative 
studies in diphtheria prophylaxis, show that the anti- 
toxin response in animals (and humans) can be increased ~ 
by two very different procedures. The first is to disperse 
the injected toxoid over a very large area of relatively 
inert mineral carrier ; this greatly increases the efficiency 
of response per unit of toxoid injected. The second 
is to modify, by the addition of another reagent, the 
activity, or perhaps the susceptibility, of the antitoxin- 
producing cells to the injected toxoid in simple solu- 
tion. The road seems still open to great advances in 
active immunization against bacterial toxins. 





COMMONWEALTH CO-OPERATION 


When Mr. Menzies opened the Proceedings of the 
British Commonwealth Scientific Conference in Can- 
berra a year ago he referred to one of the perpetual 
dilemmas of science—‘ every time a scientist solves a 
problem he creates at least one more ”—and he chose 
as an example the extension of human life which medi- 
cal science has helped to bring about. This is creating, 
in Mr. Menzies’s words, “one of the greatest social 
problems in history.” The conference report,’ which 
has just been published, contains a recommendation of 
its medical committee on the most important aspect of 
this ‘problem—world food supplies and population 
trends. It stands to reason that the possibilities of 
agricultural development should be clearly known when 
efforts are made to eradicate a killing disease from an 
under-developed and perhaps over-populated territory. 
With this in mind the committee recommended that 
Governments concerned should take joint action. with 
the Food and Agriculture and World Health Organiza- 
tions to secure examination “of the relation between 
population, world food supplies, agricultural systems, 
and the results of medical research.” If gloomy 
prophecies about the inadequacy of food supplies are 
to remain unfulfilled, co-operation between medical 
and agricultural research will have to be not only close 
but also prompt, and it is to be hoped that all Common- 
wealth Governments will act vigorously on-this recom- 
mendation. 

The medical committee, which was under the chair- 
manship of Dr. F. H. K. Green, of the Medical Research 
Council, considered a number of other subjects which 
seemed particularly suited for collaboration within the 
Commonwealth, among them environmental physiology 
and geographical anthropometry. The committee 
recorded its appreciation of the work of the labora- 
tories of the Public Health Laboratory Service in the 
United Kingdom, some of which already serve as refer- 
ence laboratories for the identification of a number of 
pathogenic organisms on a Commonwealth or inter- 
national basis. These arrangements might well be 
copied elsewhere. The committee also called par- 
ticular attention to the great value of the work of 





1 British Commonwealth Scientific Conference, Australia, February-March 
1952, Report of Proceedings. H.M.S.O., London. ‘ 
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co-ordinating culture collections of micro-organisms, 
work which has been in the hands of a permanent 
committee for some years past. 

When considering general methods of collaboration, 
the Conference decided against the setting up of inter- 
nationally administered laboratories, believing that to 
whatever extent a laboratory functioned on behalf of 
other countries its administration should remain the 
responsibility of the country in which it was situated. 
Another matter discussed by the Conference was the 
dissemination of technical information. Growing 
expenses of publication have already forced some 
valuable abstracting journals to curtail their services, 
and the Conference accordingly requested its stand- 
ing committee to consider methods of dealing with 
this problem, not excluding possible joint financial aid 
by Commonwealth countries. All in all, the report of 
the Conference underlines the appositeness of the state- 
ment that “the relationships existing between the 
countries of the Commonwealth were now so close as 
to make collaboration between research institutes in 
the different countries intrinsically no more difficult, 
apart from the geographical separation involved, than 
collaboration between research institutes in the same 
country.” 





TREATMENT OF MENORRHAGIA 


When during the last decade of menstrual life excessive 
bleeding occurs in women without signs of general 
disease or a palpable local lesion, the gynaecologist 
resorts first to curettage for both diagnosis and treat- 
ment. In about one-third of such cases there is no 
relapse, but if the menorrhagia persists or recurs more 
radical treatment is usually advised in preference to a 
second curettement. The choice then lies between 
inducing the menopause by radiotherapy or by surgery, 
and recently there has been a swing towards the latter 
method. However, there are certain, though different, 
disadvantages inherent in both these forms of treatment, 
and any possible alternative therefore.merits close study. 
In a paper on page 358 of this issue Professor H. C. 
McLaren and his associates describe a new technique 
for attacking the source of the bleeding—the endo- 
metrium. This is not a new principle of treatment, for 
uterine thermocautery was advised for this purpose over 
fifteen years ago, and the application of escharotics to 
the endometrium was in vogue about a century ago. 
Professor McLaren has followed the modern trend by 
trying out the effect of a radioactive substance in these 
cases of persistent menorrhagia. An applicator con- 
taining P*? was introduced into the uterine cavity in 
fifteen women, and subsequent surgery allowed the effects 
on uterus and appendages to be examined. In eleven of 
the women, in whom no organic lesion could be found 
at initial examination, three months were allowed to 
elapse before hysterectomy was performed, and it is 
claimed that seven of these eleven were successfully 
treated for that period of time, two relapsing and two 
not responding at all. 

The beta radiations of P*? cause a superficial burn 
of the endometrium. It is an advantage over previous 


methods of destroying the endometrial tissue that the 
fesultant necrosis is to a fairly constant depth of 2 mm., 
but it is not altogether without risk, for a fibroid polyp, 
which can easily escape detection by sound or by curette, 
or the myometrium itself in “ threshold” bleeding from 
a thin endometrium, may be covered by a depth of 
tissue no greater than 2 mm.; a more serious reaction 
may then presumably occur. The use of cerium'*‘, the 
depth of action of which is still greater, might be even 
more hazardous in this respect. Professor McLaren’s 
preliminary report on this method of harnessing radio- 
active substances for the treatment of gynaecological 
disorders is of great interest, but further experience 
with a longer follow-up of patients will be required 
before many gynaecologists will wish to try it for them- 
selves. The value of P*? used in this fashion would 
seem to lie in supplementing a first curettage or in being 
preferred to a second curettage rather than in being a 
substitute for surgery or irradiation by other methods. 
As such it might be more suitable for the treatment of 
menorrhagia in younger women, for, as the details of 
Professor McLaren’s cases bear out, in older women it 
is surprising how often excessive bleeding labelled 
“ functional ” is found at operation to have some organic 
basis such as fibroids, infection, or endometriosis, while 
even repeated curettage with negative findings does not 
completely exclude the possibility of cancer. 





DOCTORS IN DISTRESS 


Thousands of the survivors of the great flood disaster of 
a fortnight ago will have to face a long uphill struggle 
before their life returns to normal. Some indeed may 
never be able to gather up the threads of their old life, 
and will have to uproot themselves completely. Until 
the waters have receded from the inundated areas and 
the danger of further floods is overcome many will not 
know just how badly they are situated. In the opening 
letter this week (p. 399) Dr. E. A. Gregg, Chairman 
of Council of the B.M.A., calls the attention of all 
members of the medical profession to the serious losses 
sustained by some doctors, whose houses and cars are 
under water and whose practices may disintegrate 
because of the enforced evacuation of large numbers 
of the population. If necessary these doctors can be 
helped through the Sir Charles Hastings Fund, and so 
that the fund may be fully prepared to provide all neces- 
sary relief in the present emergency Dr. Gregg asks for 
contributions from readers of the Journal. This appeal 
will surely have a generous response, for it is unthink- 
able that our colleagues in distress should lack any help 
it is in our power to give. In the happy event of dona- 
tions exceeding withdrawals, then the Hastings Fund will 
have received a useful bonus and will thereby be in a 
better position than before to come to the aid of doctors 
in temporary financial difficulties. Most of us have 
guilty consciences in relation to our own profession’s 
charities, and it is as well at these times to remember 
that sudden national disasters are rare and that more 
often misfortune overtakes a person insidiously and 
quietly. 
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REFRESHER COURSE FOR GENERAL PRACTITIONERS 
PLEURAL EFFUSION 


BY 


HOWARD NICHOLSON, M.D., F.R.C.P. 
Assistant Physician, University College Hospital and the Brompton Hospital 


Pleural effusion occurs in a number of diseases. In 
nephritis and congestive cardiac failure it is merely part 
of the clinical picture and is seldom the most prominent 
feature. Difficulties in diagnosis and management are 
most likely to occur with inflammatory effusions and 
those associated with new growths ; this article is mainly 
confined to considering these. 


Symptoms and Signs 

Effusion may follow the sorts of pleural pain described 
in the article on chest pain in last week’s issue (p. 324). 
In these circumstances the onset is often acute, with fever 
and dyspnoea in addition to the pain. As the fluid accumu- 
lates the pain diminishes and is replaced by a feeling of 
heaviness. On the other hand, the onset may be insidious, 
without definite pain, and associated with only a vague 
period of ill-health. Dyspnoea is also a variable symptom ; 
with rapidly accumulating effusions it may be pronounced, 
but if the accumulation is slow there may be little or none, 
even with quite large effusions. Cough is quite a common 
symptom at the onset of pleurisy and is usually painful. If 
there is associated pulmonary disease sputum may be 
coughed up. 

For a pleural effusion to be detectable clinically a fairly 
large quantity, probably half a pint* or more, must 
be present. The classical signs of effusion need not be 
repeated here, but certain observations may perhaps be 
helpful. Although movement of the heart away from the 
affected side is a useful sign, it is not likely to be detected 
clinically if less than a pint of fluid is present, and it 
is usually more marked in the young than the elderly. 
The absence of vocal fremitus is fairly constant, but in 
women with not very resonant voices vocal fremitus may 
not be palpable over the normal chest. Breath sounds 
and voice sounds are almost always absent. In children 
especially, bronchial breathing may be heard over an 
effusion. Although it may also be heard in adults, in my 
experience it is always faint and does not add much to the 
difficulty of recognizing the presence of fluid. The most 
reliable physical sign is absolute or stony dullness to per- 
cussion, which is almost always found at the base of the chest 
posteriorly. According to some textbooks, the upper level of 
dullness can be shown to be highest in the axilla. 1 find this 
usually impossible to demonstrate, but when the patient has 
been sitting nearly upright in bed for some time it is often 
easy to show that the dull area extends forward through the 
axilla to the anterior chest. This may help sometimes to 
distinguish pleural effusion from atelectasis of a lower lobe, 
which may give rise to impaired percussion note and absent 
breath sounds at the base posteriorly. With lower-lobe 
atelectasis the percussion note is not so completely dull, 
and the dull area can often be shown to terminate laterally 
at the posterior axillary line, the axilla being normally 
resonant. 

Once the diagnosis of pleural effusion has been made, an 
essential step is to aspirate a specimen of the fluid, both 
to confirm its presence and to help in discovering its nature 
and cause. In the average case it is satisfactory to do this 
after physical examination, but where radiography is avail- 
able, and certainly in doubtful cases, it is wise first to have 
postero-anterior and suitable lateral radiographs taken. 
These will confirm the presence of the effusion in the typical 
case and will also show the less clinically obvious types— 
for example, interlobar collections and the so-called medi- 
astinal effusions, which are collections of fluid between the 


*One pint equals 570 ml. 





lung and the mediastinal pleura. These less usual varieties 
are almost always associated with some fluid in the general 
pleural cavity. When radiographs are available they should 
be studied and the best site for the aspiration of fluid deter- 
mined, but in most instances the mid-axillary line at about 
nipple level is suitable. The patient should be in a com- 
fortable position during the aspiration; for example, he 
may be propped vertically upright with several pillows at 
his back, so that he does not have to support himself and 
can rest his head. If he now carries his arm backwards 
and holds the side of the head of the bed, his axilla will be 
adequately exposed to the operator. The aspiration should, 
it need hardly be said, be carried out with full aseptic pre- 
cautions, for the introduction of organisms from outside the 
chest is always a disaster. The amount of the sample taken 
should, if possible, be as much as 100 ml. or more, so as 
to provide enough fluid for the various investigations needed. 
The examination of this specimen is referred to below. 


Tuberculous Pleural Effusion 

In young persons, especially those between the ages of 
15 and 25, tuberculosis is the commonest cause of pleural 
effusion. Most of these effusions occur a few months after 
the patient’s primary infection with the tubercle bacillus, 
and there is commonly no previous history of tuberculous 
disease or any evidence of pulmonary tuberculosis to be 
found clinically or radiologically. These effusions are those 
that used to be described as primary or idiopathic, but there 
is now a wealth of evidence derived from bacteriological 
and pathological investigations, as well as from studying the 
future course of the patients, which indicates their true 


nature. Usually there is no difficulty in coming to a diag- 
nosis. Pain is often present at the onset, but the fluid 
accumulates shortly afterwards and may occasionally 


develop without sharp pain. The patient is febrile from 
the beginning and the fever usually lasts two to three weeks. 
Sometimes the febrile period is more prolonged, and very 
occasionally fever may persist irregularly for as long as 
several months. There.may be a little dry painful cough, 
but only rarely is there sputum, or at any rate more than 
a trace of clear mucoid expectoration. 

The specimen of fluid aspirated is clear, yellow in colour, 
and not blood-stained. It may clot on standing. and often 
contains many cells, mainly lymphocytes. Occasionally, 
especially early in the course of the disease, there may be 
many polymorphonuclear leucocytes present in the fluid, and 
these may even be the predominant cells. Smears usually 
fail to show any organisms, and cultures on ordinary media 
are sterile. It should be mentioned that, although of no 
help in the immediate diagnosis of the cause of these 
effusions, careful culture of the fluid for eight or nine weeks 
on special media demonstrates the presence of tubercle 
bacilli in a high proportion of cases. It is usually advisable 
to have this investigation begun, and in some cases guinea- 
pigs may also be inoculated with the fluid. Other helpful 
pathological investigations are the white-cell count, which 
is usually not abnormal or may show a relative lympho- 
cytosis, and the sedimentation rate, which is often very 
high. If the patient has sputum it should be repeatedly 
examined and cultured for tubercle bacilli, and culture of 
the resting gastric juice may sometimes be done as well. 


Post-pneumonic Effusions 
Occasionally in young people difficulty arises in distin- 
guishing post-pneumonic effusions from ‘the type of tuber- 
culous effusion described aboye. As was pointed out last 
week, both acute specific and aspiration pneumonias are 
associated with pleurisy, and in some cases effusions may 
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develop because of the spread of the pulmonary infection 
to the pleura. Pulmonary suppuration and also consolida- 
tion in relation to bronchiectasis may be associated with a 
similar spread of infection. In many cases of this kind 
there is no great difficulty in recognizing the cause. There 
may be definite evidence of the pulmonary disease—for 
instance, the expectoration of purulent sputum. The speci- 
men of pleural fluid may contain numerous polymorpho- 
nuclear leucocytes or may, indeed, be frankly purulent, and 
the infecting organisms—for example, pneumococci, strepto- 
cocci, or a mixture of pyogenic organisms—may be recov- 
ered from it. However, with the early use of chemotherapy 
in pneumonia many of these effusions remain sterile, and 
it is with these that difficulties arise. Thus, a young person 
who develops pleuritic pain, fever, and, because of the pain, 
shallow breathing may be thought, reasonably enough, to 
have pneumonia. After treatment with penicillin and a 
sulphonamide he is found to have a clear sterile effusion, 
and the question arises whether this results from an abortive 
pneumonia or whether it is tuberculous. 

I think two features may help: if the initial fever re- 
sponded promptly to the chemotherapy and if the effusion 
remains small in amount and is absorbed quickly, usually 
within two to three weeks, then a pneumonic cause is 
likely. Tuberculous effusions tend to be associated with a 
longer febrile course, not responsive to penicillin, and with 
slow absorption of the fluid. When there is real doubt it 
is best in young people to regard the effusion as being tuber- 
culous and treat the patient accordingly. Sometimes this 
course will be supported later by the growth of tubercle 
bacilli from the fluid, but even when this does not occur, if 
the features of the illness suggest tuberculosis, the long 
course of treatment outlined later is in the best interests of 
the patient. 


Effusions with Pulmonary Tuberculosis 


Tuberculous pleural effusions, although commonest in 
young people, do occur at all ages. Besides the sort already 
mentioned, which is not usually associated with detectable 
pulmonary disease, patients with established pulmonary 
tuberculosis may develop effusions. These effusions also 
occur at any age, but are relatively commoner in the middle- 
aged and elderly. It is usually possible from the history, 
or from clinical or radiological evidence of pulmonary 
tuberculosis, to establish the cause of this type of effusion. 


Effusions with New Growths 


While the causes of pleural effusion referred to above 
all occur in the middle-aged and elderly as well as in 
young people, it is wise to suspect the presence of a bron- 
chial carcinoma when a man aged 40 or more develops 
fluid in his pleural cavity. The effusion may be caused 
by extension of the growth to the pleura or the presence 
of secondary deposits there; or by involvement of the 
mediastinum and the production of venous or lymphatic 
obstruction ; or by inflammation of the pleura in relation 
to infected atelectatic lung beyond a blocked bronchus. 
The third of these causes may produce an illness with a 
febrile onset and most of the features described as occur- 
ring in post-pneumonic effusions. Effusions produced in 
the other ways are usually not associated with fever, and, 
while the onset may be painful, it is quite often insidious 
and not productive of pleural pain. 

In most cases the diagnosis is not difficult. There may 
be features of the illness, such as loss of weight, the develop- 
ment of cough or the increase of an already existing 
smoker’s cough, the expectoration of blood, or the dis- 
covery of secondary deposits outside the chest, which 
suggest the diagnosis. When the sample of fluid is taken 
it may be found to be uniformly blood-stained,.or malig- 
nant cells may be found on examination of specially pre- 
pared specimens from it. «All such patients must have 
postero-anterior and lateral chest radiographs taken, and 
in some cases these may confirm the presence of the neo- 


plasm by demonstrating massive shadows in the lung or 
mediastinum ; others may demonstrate segmental or lobar 
atelectasis, suggesting bronchial occlusion. It may be pos- 
sible in some cases to obtain final confirmation of the 
diagnosis by bronchoscopy. 

Difficulty in diagnosis arises in the following circum- 
stances, which although not common are not altogether 
rare. A middle-aged or elderly man complains of some 
breathlessness of recent onset. He is otherwise well and 
has had no increase in his usual slight cough. He is found 
to have an effusion in his chest, and a specimen is taken 
which is not blood-stained. The chest radiographs do not 
show anything suggesting pulmonary or mediastinal new 
growth. This may still be true after aspiration of the liquid 
and its replacement with air, although this sometimes reveals 
the presence of a neoplasm which had been obscured in 
the radiograph by the opacity caused by the fluid. Careful 
examination of the patient for new growths elsewhere which 
may be responsible for metastases to the pleura may be 
negative, and bronchoscopy may show a normal bronchial 
tree. Although the onset is not characteristic, some effusions 
of this type may be tuberculous, and this is eventually 
shown in some by the growth of tubercle bacilli on culture. 

So far as the immediate situation is concerned, it is usually 
best to treat the patient in the way described below for 
the treatment of tuberculous effusions. Most of those which 
are in fact tuberculous will subside over a few weeks. 
On the other hand, those due to neoplasms will increase, 
requiring repeated aspiration and frequently becoming 
blood-stained. They are usually caused by secondary pleural 
deposits from a bronchial carcinoma which may remain 
inconspicuous for some time. Although the wait of a few 
weeks will usually make the diagnosis clear, in some patients 
in whom this does not occur, or in whom it is necessary to 
come to a more exact diagnosis as early as possible, the 
remaining diagnostic procedure is thoracoscopy and pleural 
biopsy after replacing the effusion with air. 

In women carcinoma of the breast is an important cause 
of pleural effusion. The effusion may sometimes be the 
only evidence of intrathoracic metastasis, and sometimes it 
occurs a long time—occasionally a few years—after appar- 
ently successful treatment of the primary growth. A rare 
cause in women, which is worth mentioning because of the 
possibility of curing it, is the condition known as Meigs’s 
syndrome. In these cases persistent clear pleural effusion 
and usually ascites also are associated with benign fibroma 
of the ovary, disappearing after removal of the neoplasm. 


Other Causes of Effusion 

It sometimes happens that in pulmonary infarction pleural 
effusion is the most striking feature of the illness. The fluid 
is often but not always blood-stained. In most cases, by 
bearing in mind the circumstances in which pulmonary 
embolism and infarction occur, it will be possible to make 
the diagnosis. Occasionally, real difficulty arises in middle- 
aged and elderly men in whom blood-stained pleural effu- 
sion, especially if associated with haemoptysis,- must suggest 
the presence of a bronchial carcinoma. However, effusions 
associated with infarction do not persist, increase, and recur 
after aspiration as malignant effusions do, and the condition 
usually resolves after a few weeks. 

An effusion frequently develops in the pleural cavity in 
relation to a subphrenic abscess. This is usually small, being 
detectable in the posterior costophrenic angle of chest radio- 
graphs, and is often helpful in diagnosing subdiaphragmatic 
disease. When a subphrenic abscess is present the diaphragm 
on the affected side is high in position, and from clinical 
examination it may be thought that a basal pleural effusion 
is present. In most cases there will be a previous history of 
abdominal disease which will lead to further investigation, 
including radiographs to show the position of the diaphragm. 
Occasionally, a larger pleural effusion may be present, but, 
if the recent history of the patient is carefully considered, 
there is rarely much difficulty in perceiving that the cause 
is in the abdomen. 
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Treatment 


The treatment of many pleural effusions is part of the 
treatment of the causative condition. Thus effusions occur- 
ring with established pulmonary tuberculosis and those 
complicating bronchial carcinoma often affect the course 
of treatment adopted for the primary disease and frequently 
do not require separate consideration. Here I shall refer 
briefly to the treatment of three varieties of pleural effusion. 


Malignant and Post-pneumonic Effusions 


Some patients in whom an accumulating effusion is the 
main manifestation of a bronchial carcinoma may be kept 
comfortable by repeated aspiration, sometimes for several 
months. This also applies to women with large effusions 
caused by metastasis from breast cancer. In both cases 
additional methods of treatment must be considered, such 
as, for example, the use of testosterone in metastatic breast 
carcinoma. These procedures will usually need to be con- 
trolled by experts, but the mechanical distress of a large 
effusion can often be well dealt with in the patient’s home. 

In patients who are confidently diagnosed as having post- 
pneumonic effusions no special treatment is needed if the 
fluid is sterile and quickly disappears. Larger sterile effu- 
sions may be aspirated and usually do not re-form. If 
organisms are found in the fluid the treatment should be 
conducted with special care. If the fluid is still clear and 
the patient is febriie and ill it is probably best for him to 
be treated in hospital. If this is not possible at once the 
fluid should be aspirated and at the end of aspiration one 
million units of penicillin should be left in the pleural cavity. 
This should be done each day, combined with the admini- 
stration of parenteral penicillin in large doses—that is, two 
million units each day. If the organism recovered from the 
fluid is not sensitive to penicillin, then some other suitable 
antibiotic should be given systemically, and, because of the 
special dangers of this sort of infection, the patient should 
certainly be treated in hospital. In any case, if the patient 
does not promptly become well and his fluid sterile in a 
day or two the further treatment is best carried out in 
hospital. If the fluid is or becomes purulent treatment in 
hospital is imperative. 


Tuberculous Effusions 


The management of patients with tuberculous effusions is 
a long process. Moreover, those effusions which occur in 
young adults in the absence of demonstrable pulmonary 
tuberculosis are common, and general practitioners are often 
concerned in their treatment. It may therefore be helpful 
to describe the main principles of treatment. Those patients 
who are ill or who have a large effusion are best treated in 
hospital. However, there are many whose illness is rela- 
tively slight and in whom the effusion remains small, and 
some of these, if their home conditions are good, may be 
treated there quite satisfactorily. It should be pointed out 
that these patients have active tuberculosis and should be 
notified as such so that a search may be made for the person 
who is the source of the infection, and so that the general 
practitioner may co-operate with the chest physician in the 
treatment of the patient. 

Rest in Bed.—This is the first essential of treatment, and 
many patients are most comfortable if they are propped up 
with pillows. The period of rest in bed is in practice best 
related to the patient’s temperature. This usually settles 
to normal levels in three weeks, but is sometimes raised for 
six weeks or even longer. It is a good: working rule to keep 
the patient in bed for three to six weeks after the fever has 
settled ; the more severely ill he has been, the longer the 
period of extra rest. He may then begin to get out of bed, 
provided the fluid is diminishing in amount and he feels 
well, as he probably will. 

Management of the Fluid—tIn patients with small 
effusions the management of the fluid usually presents no 
difficulty. After the diagnostic aspiration it should be left 
alone, and nearly always is absorbed almost completely in 


a few weeks. Patients with larger effusions should be 
treated in hospital, if possible, and in some of them it will 
be necessary to carry out further aspiration. The cardinal 
indication for this is dyspnoea. The usual practice is to 
aspirate without air replacement, and because large aspira- 
tions produce pulmonary oedema not more than 20 to 30 oz. 
(570 to 850 ml.) are removed at a time. When it is necessary 
to remove more the aspirations are repeated daily. Aspira- 
tion is also carried out when the fluid persists an unduly 
long time and for persistent fever. 

Chemotherapy.—Although these methods are adequate 
for the treatment of most tuberculous effusions, it should 
be mentioned that some physicians consider it wise to use 
streptomycin and p-aminosalicylic acid (P.A.S.) in addition. 
It is, of course, too early to assess the benefit of chemo- 
therapy in a condition in which the immediate results are in 
any case good. However, the argument is that effusions 
develop soon after the primary tuberculous infection, when 
there is an active pulmonary or glandular lesion and per- 
haps widespread dissemination of tubercle bacilli, In these 
circumstances they think it reasonable to use antibacterial 
treatment. Certainly in very ill patients and in those with 
prolonged fever the administration of these drugs seems 
to be a valuable addition to treatment. 

Further Management of the Patient—When the patient 
begins to get up his activity should be gradually increased 
until after about two to three months he is up almost all 
day. Walking exercise may then be begun and increased 
gradually until he is walking two to three miles by the 
end of a further month. In most patients. it will have 
taken about six months to reach this point in their treatment. 
The majority will then be able to return to work. but should 
do no more than half-time for the first two to three months. 
The period of increasing activity is undoubtedly best under- 
taken at a sanatorium. When this is not possible, with 
care it can often be managed quite successfully at home. 

Radiography.—Radiographs of the patient’s chest should 
be taken throughout the period of treatment, and the fre- 
quency with which this is done will depend on the course 
of the illness. If there is no anxiety, weekly films for the first 
four to six weeks and monthly ones afterwards should 
suffice. Radiographs will usually show the steady diminu- 
tion of the amount of effusion, and will also reveal 
complications, such as the presence of pulmonary tuber- 
culosis and increase or recrudescence of the effusion. 

Aftercare-—Although the immediate prognosis is good so 
far as restoration to health and disappearance of the effusion 
are concerned, about 25% of these patients are found to 
have pulmonary tuberculosis within five years. In addition 
to the long period of treatment it is therefore necessary to 
continue the period of observation for at least five years. 
A satisfactory scheme is to see the patient and have a chest 
radiograph every three months for three years, and then 
every six months to the end of five years, 

Because of the age at which this illness so often occurs 
many of the patients will ask whether it is wise for them to 
marry and have children. In general, provided the patient 
understands that he or she is passing through a particularly 
dangerous period, there can be no objection to marriage. 
So far as child-bearing is concerned, it is impossible to be 
dogmatic. There is no evidence that pregnancy alters the 
outlook for patients with established pulmonary tuberculosis 
and none that patients who have had pleural effusions are 
more likely to develop pulmonary tuberculosis if they be- 
come pregnant. Nevertheless, I think it not unwise to 
suggest a delay of two years, or longer for very young 
women, in order to avoid the period in which pulmonary 
lesions are most likely to appear. It may be added that a 
patient who has been treated on these lines and who is being 
kept under regular observation is not likely to be a source 
of tuberculous infection. 





Next Refresher Course Article.—‘ Miscarriage,” by Mr. 
John Beattie. 
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ALLERGY, AND OTHER STRESS- 
CONDITIONED ILLNESS 


A SUGGESTED ASSOCIATION WITH OBSOLETE 
AUTONOMIC DEFENCE REFLEXES* 


BY 
RICHARD HARPER, D.M. 


Physician, North Devon Infirmary, Barnstaple 


“The figure of Hysteria shrinks in proportion as the 
various forms of organic disease acquire greater solidity 
and sharper definition.” 

Thomas Buzzard (1891) spoke for us all, voicing dis- 
content with his knowledge of neurosis. The physio- 
logical approach as a basis for interpreting neurotic 
illness is relatively a recent chapter of medicine ; and 
evolutionary truths, though long accepted, have been 
slow in finding application in this field. 

In recent papers (Harper, 1948, 1951) I have indicated 
ways in which it may be of value, in the study of this 
protean group of diseases, to look back into geological 
time, during which were evolved the fundamental 
defence reflexes, upon the continued efficiency of which 


depended the perpetuation of species and indeed, ulti- - 


mately, the very appearance in the world of modern 
man. The advent of civilization reduced the immedi- 
ate risks of man’s environment and permitted the sur- 
vival and reproduction of human beings who were 
inferior or primitive in their reaction to danger, though 
otherwise they might have qualities of high social value. 
The work of the Pavlov school (Pavlov, 1928), David- 
enkov (1947), and of Kretschmer (1926) suggested that 
primitive characters in the nervous system may be 
linked to certain aspects of neurosis. This association 
is difficult to establish, because the nervous system is 
difficult to observe ; but, both the skin and the nervous 
system being derived from ectoderm, the presence of 
primitive structures in the skin probably indicates that 
the nervous system also has its share of primitive charac- 
ters. Indeed, Wood Jones (1939) regards the skin from 
the point of view of its anatomy as “the external 
nervous system.” 

The hypothesis to be presented in the present paper 
is that in times of stress “ morbid echoes” of obsolete 
defence reflexes may be manifested which are parallel 
to, if not co-existent with, those anatomical and histo- 
logical vestiges which link man with long-forgotten 
ancestors. I now discuss, therefore, in greater detail 
an example from the clinical evidence that has led me to 
believe that in allergic illness a significant part is played 
by vestigial nervous defence paths, now of little or no 
importance in the normal physiology of man, though 
in times of stress still available in varying degrees. 

A convenient but, of course, artificially simplified 
example of a reflex defence mechanism of the type 
under consideration is provided by olfaction. During 
long eras the efficient olfactory resolution of many 
biological problems was vital to the continuation of 
the race. Olfaction became supplanted in the recent 
evolutionary past only when the development of other 


senses led to its relegation to the very minor role seen in — 


man. It would be remarkable, in my view, if we did not 
find to-day manifest in times of stress physiological 





*Based on the Charles Oliver Hawthorne Clinical Prize Essay, 


vestiges of this and similar obsolete defence reflexes, 
just as in the field of anatomy links with the reptile and 
the amphibian forebears of man can be demonstrated 
through structures such as moles and naevi in human 
skin (Laidlaw and Murray, 1933; Purdy Stout, 1948). 
The comparative anatomical aspects of the super- 
numerary nipple have been well reviewed by 
De Cholnoky (1939), who supports the view that such 
structures are atavistic, dating to the earlier mammalian 
history of man. 

One must recognize the brief period of time since man 
became a social being, and allow the mind to dwell on 
the vast ages of evolutionary development under the 
extreme rigours of natural selection. This will help us 
to realize that it was but yesterday that the growing 
point of evolution seemed to shift, and the brain type 
of man’s predatory ancestors to change in some subtle 
way, to develop and enshrine those social qualities that, 
dim though at times they may seem, mark him out as 
unique in Nature. It should be realized that, accord- 
ing to modern authorities, the era of reptilian domi- 
nance in the world was probably 160 million years, 
and this must have left indelible imprints on many, per- 
haps unsuspected, aspects of mammalian physiology. 
Little is known of the physiology of those members of 
the reptile family which, through evolution, developed 
ultimately into the mammalia ; it is, however, generally 
believed that at a relatively early date they were divided 
from the branch that was to give rise to the reptiles as 
we know them to-day. The view here presented is that 
certain morbid conditions will be seen in truer per- 
spective if such evolutionary factors be included in their 
study. 

Swinton (1934) has written : “ The present rests con- 
formably on the past, and the future on both.” It is 
upon the last part of this sentence that I would dwell, 
because in at least one clinical group a confusion is, as 
I see it, tending to obscure the physiological founda- 
tions upon which wise and realistic treatment must rest. 
Those ailments so loosely classed as “ the functional 
nervous disorders,” including as they do many in which 
autonomic imbalance is a marked feature, have often 
lacked this foundation—partly because the liaison 


between brain and mind must, in the present state of ‘ 


our knowledge, be intuitive only. We believe that this 
liaison exists, but of what is its exact nature at present 
we are in ignorance. It is now, however, recognized 
(Fulton, 1949) that the autonomic system has its funda- 
mental anatomical representation in the human frontal 
areas, and that the secretory and nervous activities of 
the thalamic portions of the diencephalon are closely 
integrated with the somatic mechanisms of defence 
and attack (Best and Taylor, 1950). The physiological 
implications of these facts, although as yet not fully 
understood, are undoubtedly of importance in the con- 
sideration of the clinical material to be discussed. 


The Clinical Problem in Childhoodt 


In this paper certain clinical aspects of a small represen- 
tative group of asthmatic and allergic children living under 
conditions especially favourable for observation will be 
outlined. Every physician of wide experience in this field 
will recall to mind different, but parallel, examples from 
his own practice. 





tA summary of the clinical records of each child mentioned, 
often covering a period 
Editor or the author. 


of years, is available on application to the . 
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A list of specific treatments for asthma would be weari- 
some to read, as it would include such a formidable number 
of diverse procedures and drugs. A review of the effects of 
climate on bronchial asthma would be quite bewildering. 
The suggested causes of asthma are so wide that a list would 
almost cease to have a meaning ; and yet, in my experience, 
there are aspects of this disease that are capable of remark- 
able unification. Especially is it the case when this often 
most complex illness is studied in childhood, before the 
years of suffering have produced secondary and often irre- 
versible complications which may obscure the asthmatic 
syndrome itself. I refer to such conditions as bronchiectasis, 
emphysema, chronic bronchitis, and the severe hypertrophic 
changes associated with the frequently coexisting paranasal 
sinusitis and chronic nasal catarrh. 

At the family school in which these children live certain 
limitations exist ; but it has had outstanding characteristics 
that have made this research possible. The principals are 
a sensible married couple with children of their own, and 
were without previous experience of running a school. 
Their staff are chosen for a satisfactory attitude to the care 
of children rather than with any regard to special nursing 
or dietetic qualifications. Every effort is made to bring the 
children up on wholesome “large family” lines with an 
absence of fuss or strain, and with as little emphasis as 
possible on precautions against infection or the giving of 
medicines of any kind. This family school differs from 
many in that the majority of children live there for long 
periods during their parents’ absence overseas, returning 
for holidays after they have gone to boarding-schools. A 
smaller number of children are at the school in term time 
only in the normal way. The total number of children is 
about twenty normal and healthy youngsters. 

It has been possible to observe under almost ideal condi- 
tions the progress of a score of children of the type under 
consideration during the years spent by them in this 
community. 

With regard to matters of health, everything possible is 
done to encourage an atmosphere in which good health is 
regarded as natural and normal, and any illness as some- 
thing which will be of short duration and will respond to 
treatment. Medical examinations are a normal part of the 
school routine, and medical supervision, though close, has 
been unobtrusive. Serious illness is usually nursed in the 
children’s ward of the local hospital. There has never been 
a resident trained nurse at this school: responsibility for 
illness has been taken on family lines by the principal, who 
has an unusual insight into the sort of conditions that make 
a child feel free and secure and certain of justice and affec- 
tion. The regime is robust and hardy, and no fads exist ; 
but the children obviously enjoy the time they spend at this 
school, and are eager to return to or to spend holidays in 
the community, which lives in beautiful country surround- 
ings with good gardens and grounds. Ages vary from 
quite young children to about 14 years, or older during 
the holidays, when the atmosphere of the school seems 
just a happy and independent family group of large size. 

The staff are taught never to show any sign of anxiety 
whatever symptoms a child may manifest, to take a great 
interest in the children’s normal activities and achieve- 
ments, both in and out of the schookroom ; but to show 
little, or none, in any symptoms or. complaints they may 
produce, apart from seeing that they are given such treat- 
ment as may be ordered. 

This attitude is carried into the sick-room, where care is 
taken to see that when a neurotic or allergic child becomes 
ill he is allowed to realize that as soon as he is well enough 
to get up life will be much more interesting than it is in 
bed. For this reason children are not entertained in bed, 
and are not given more than a minimum of books and 
occupations; but are told of the things the others are 
doing downstairs and out of doors. It has been found that 
this can be a very important factor in nursing the child 
who has been encouraged to regard himself as delicate, 


and who has reached the stage where at times he prefers 
life in bed with every possible attention and many toys to 
living in the playroom where he has to adjust himself to 
the demands of life among the other children, who, as has 
been mentioned, are mostly normal and healthy. 

During recent years there has been a small proportion 
of severely allergic children at this family school who, 
previous to arrival, had had much treatment without success. 
Such children arrive at the school with some or, in certain 
cases, all of the apparatus and regimen so familiar to every- 
one who has had to deal with this most difficult and frustra- 
ting type of illness. Special bedding, sprays, nose drops, 
ear drops for the not infrequently associated otitis media, 
are prominent, together with a compilation of the causes, 
climatic and dietetic, that have produced attacks. Often 
copies of prescriptions from medical authorities on allergy 
and ampoules for frequent injection accompany the child. 

For several years it has become the practice at this school 
to cease every drug and prohibition on arrival, and it is 
found that the child settles down easily, and soon loses the 
asthmatic or other allergic manifestations, however severe 
or protracted the condition may have been. It would seem 
that the threshold at which an attack can be produced has 
been raised to a significant degree. The turgescence of the 
olfactory mucous membrane found in this catarrhal type 
of child rapidly subsides, the obstructive threat to adequate 
sinus drainage is removed, and the paranasal sinus infections 
that seem to be an almost constant accompaniment of the 
asthmatic diathesis quickly clear up. As a result, the exist- 
ing ear discharges cease and there is a noticeable increase 
in well-being that is apparent to everyone, and most of all 
to the child itself. Self-confidence rapidly increases as 
the child finds that things can be eaten, and done, without 
producing any attack. Colds which in the past have so 
frequently produced asthma, often complicated by acute 
sinus infection and bronchitis, are now only colds and run 
a normal course. 

Now, it is my experience that in this little community 
the diverse manifestations of allergic disease are unified in 
that the entire syndrome with its complications improves 
dramatically, and the rare attacks that occur while the 
child is within its influence can usually be traced to some 
threat to security, such as the mishandling or anxious treat- 
ment of the children by a ‘member of the staff during the 
temporary absence of the principal. Another fertile cause 
of relapse is the arrival of one of the parents or relatives. 
Such an instance is recorded when two asthmatic children, 
a brother and sister from a highly allergic family, were 
taken for a holiday by their parents, who had returned 
from abroad. These children had long forgotten their 
sprays and drops and tablets, going away as healthy 
children. After a few days the school received a request 
for the sprays, and shortly after another letter reported 
that both children had asthma and bronchitis and, once 
again, discharging ears. 

The notes of another asthmatic child, a girl who lived at this 
family school but who went as a boarder to a school with a 
“ health-conscious ” staff, are of interest. Each term the 
asthmatic syndrome would return, although in the holidays at 
the family school every symptom cleared up. The records show 
that at the boarding school the girl was regarded as delicate 
because her health was constantly threatened by the asthma. . She 
brought back a letter after one term, during which the con- 
dition had been especially bad, urging the principal of the 
family school not to send the girl’s breeches back the next term 
as she was not fit to ride on account of the asthma. Yet within 
a few days this same child was joining the riding party of the 
family school, walking a mile to the bus, travelling five miles, | 
walking to the stables another mile, mostly uphill, riding, making 
the return journey, and keeping up well with normal children 
of her own age. The possibility of climate as the causative factor 
in this case can be ruled out, as the child’s boarding-school is not 
far distant and the climate in no material way different. A feeling 
of security and absence of fear and stress are all that this 
community I describe can provide; no drugs, no fussing nurse, 
lots of healthy normal young companions, a sane and confident 
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attitude to illness and accident—these alone are the healing factors 
that unify the often bizarre and complex pathology of the allergic 
neurosis from which this child and her family had suffered. 

Another child arrived at this family school with a description 
of how cold air would precipitate a severe attack of asthma. 
This same child, sleeping in an unheated bedroom, endured the 
severe frost of 1947 and played daily with uproarious enjoyment 
in the snow, and was never in better health. 


The above are examples only of a consistent pattern of 
progress observed by me in the group of allergic children 
that have passed through this community. Without drugs, 
without nursing, without doctoring for their allergy, their 
problems have largely ceased to exist so long as there has 
been no introduction from without, or from within, of 
stress, anxiety, or insecurity. Bronchial asthma and asso- 
ciated sinus infections vanish ; and other even more violent 
allergic explosive phenomena cannot be produced, as for- 
merly, by the offending antigenic proteins. 

As an example of this, one boy was on arrival unable 
to eat even cakes made with eggs, and on this account was 
having a special diet. Incontrovertible medical testimony 
arrived with him that he became ill, “swelling up,” if he 
ate eggs in any form; yet with no drugs, no nursing, no 
fads, and no doctoring this same boy was eating boiled 
eggs with relish and no ill effects within three days of 
arrival, and remained well and free from this trouble 
thereafter. 

No useful purpose would be served by quoting further 
examples, especially as every observer with wide knowledge 
of such types of illness can match these illustrative cases 
with many others in which, though the circumstances are 
different, the pattern of experience is identical. Objective 
reading of the advertising material dealing with the treat- 
ment of allergy forces a realization that, though activated 
by a sincere desire to heal, much therapy in this and allied 
fields is at present widely divorced from reality. 


An Explanation Suggested 


I have already outlined a theory by which some of these 
apparent contradictions can be explained. To use again 
the sense of smell as a schematic example, it is as if there 
persists a “morbid echo” of what was in the past evolu- 
tionary history of man an important defence reflex. In its 
original physiologically efficient ‘state such a reflex would, 
in an appropriate physical emergency, readjust the vascular 
supply to the nasal mucosa, thus alerting the olfactory 
apparatus. To-day the obsolete paths seem to be used to 
relieve the pressure of morbid nervous tension. One of 
the most striking clinical findings in children of the type 
I have described above has been the cessation, without treat- 
ment, of constant nasal discharges, the clearing of the 
sinuses, often draining for the first time in months, and a 
return to normal of the upper respiratory tract, once the 
children have settled down in the relatively stress-free 
atmosphere of this family school. To those better versed 
in comparative physiology the idea will be less novel than 
it must appear to the clinician. Man is full of structures 
relating him to his more distant ancestors of which the 
significance is still obscure. Under the tension caused by 
unfavourable conditions a frequent, and useless, reflex 
discharge to the olfactory mucous membranes might be 
expected to cause engorgement and ultimate structural 
hypertrophy, with a resulting interference with the normal 
drainage of the paranasal sinuses and their consequent 
enhanced vulnerability to infection. 

The phenomenon of morbid tension, so familiar to all 
workers in the psychiatric field, yet still obscure in its 
nature, seems to have its own clear relation to an earlier 
physiological defence mechanism. The sudden increase in 
the dynamic potential of the brain to ensure a maximum 
efficiency in the complicated reflex responses to danger 
was surely a universal attribute of survivors under the laws 
of natural selection. Pavlov (1941) has described qualities 
of brain type in dogs where “ high mobility ” in the cerebral 
cortex was not matched by adequate powers of “ inhibi- 
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tion.” At human level we describe as “worry” the con- 
stant morbid reaction to psychological equivalents of 
danger. People who worry often have brains that, except 
for this relative weakness of “inhibition,” seem most effi- 
cient, and are frequently highly successful social types. 
Under conditions of stress over a prolonged period they 
quickly produce the high degree of morbid tension so 
apparent in their manner and their typically violent reflex 
responses on clinical examination. It is suggested that 
during such times vestigial autonomic and other reflex 
defence patterns not now in normal use can become reacti- 
vated along anatomical lines appropriate to the genetic 
inheritance of the susceptible individual. 

It is, I think, probable that, as in the case of the upper 
respiratory tract, analogous “ morbid echoes” of obsolete 
defence mechanisms may also prove to be a factor in other 
stress-conditioned diseases—for instance, certain of those 
affecting the heart, the stomach, the colon, the lungs, and 
the skin, to name but a few. To take the last two named: 
at amphibian level the skin is closely integrated through 
the autonomic system with the lungs and the pharyngeal 
exchange area as organs of blood—oxygen exchange. Watch 
any amphibian partly immersed in water, partly still in the 
air. It is apparent that in such an animal danger may call 
for a vasomotor response of maximal degree in the skin 
and lung, with the object of obtaining optimum oxygen 
exchange with which to face the emergency. The theory 
of a long-lost but once vital defence reflex helps us to 
understand why, at human level, there should be the close 
liaison between organs of such widely differing origins and 
with such diverse functions. Every experienced physician 
has seen the asthmatic person exchange this neurosis for a 
neurodermatitis, and later again change the neurodermatitis 
for an attack of rhinitis or asthma. Such a hypothesis would 
give us a possible physiological explanation of a number 
of debilitating and frustrating illnesses of obscure origin. 
For example, it might even help to sort out from the acute 
coryzas the many “stress-colds” that must confuse the 
issue in contemporary research on this subject. 


The Adult Patient 


As I have constantly seen, in the security of the family 
school described a child can be relieved of all these symp- 
toms ; but what of the adult, often burdened by irreversible 
structural changes in the affected organs ; how can he get 
similar relief ? 

Here we must face the problem that at present no such 
effective relief is possible as that available to the child, 
whose environment is so easily modified and whose morbid 
habit of life is not yet so deeply ingrained. Benefit in 
neurotic illness seems to follow the most diverse measures, 
including an immense range of medicines and treatments. 
The explanation here presented might, however, reveal why 
so many are benefited through the powerful. suggestion of 
security induced by the heterodox disciplines of many cults 
of healing, often based on contradictory foundations. 

The adult patient will, I believe, be greatly helped by a 
better understanding of why he is ill. Too frequently the 
nervous patient is discouraged and depressed by an acute 
sense of personal failure. Should the theory we have con- 
sidered be true, it would relieve the patient of much of the 
burden of social disapproval that, however well concealed, 
is a constant reality for the sufferer from neurotic illness. 
In the wider field of therapeutics a true appreciation of the 
underlying physiology may lead ultimately to more success- 
ful treatment. 

It is not possible to discuss here the successful surgical 
treatment of certain types of nervous illness. The reduction 
of tension by lobotomy would again seem to depend upon 
the apparently paradoxical yet fundamental anatomical link- 
ing of the phylogenetically modern prefrontal areas with 
the very old thalamic and autonomic mechanisms. 

At an earlier stage of evolution the fundamental reflex 
patterns would be excited mainly by danger, climate, sexual 
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attraction, and the search for food. At human level, by 
reason of the great complexity of social structure, psycho- 
logical equivalents of these elementary requirements for 
survival are seen to take an increasingly high place in the 
wear and tear of modern life. Violent reaction to stress is 
frequently seen in children. who are sheltered to an almost 
abnormal degree from real danger and climatic changes. 
How often the intelligent mother of a small family bewails 
to the doctor as she tends her stressed child: “It seems that 
the more care I take the more illness she produces; ... 
the neighbours’ children run the streets without supervision 
or care, and they hardly ever seem to be ill.” 

The advancing of such an unfamiliar hypothesis may 
perhaps seem less out of place to-day, when organic diseases 
are being treated with increasing success by psychiatry, and 
mental illness, as never before, is yielding to the surgeon’s 
skill. The vast canvas upon which the human story must 
be painted to avoid a distortion of perspective, with too 
much prominence being given to the foreground, emboldens 
me to hope that those interested in this essentially human 
problem will tolerate its release from the confines of any 
special branch of medical practice. 

The clinical examples quoted demonstrate the remarkable 
extent to which psychologically conditioned mechanisms 
alter both the severity of stress-conditioned illness and the 
threshold at which its diverse manifestations can be pro- 
duced. I believe these phenomena will be better understood 
when human biochemistry is interpreted in close relation to 
comparative physiology. 

Only then will realistic treatment be possible for this 
enigmatic group of diseases, so often found in those who 
reveal by their anatomical atavisms the possibility of the 
existence of less easily seen but most troublesome evolu- 
tionary vestiges within. A new era might then dawn for 
the much-frustrated yet often talented exhibitor of morbid 
autonomic reflex echoes, to the great future benefit of 
humanity. 
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For patients who are faced with a long stay in hospital 
or prolonged convalescence following a serious illness, the 
Preparatory Training Bureau run by the British Council 
for Rehabilitation will assist towards a return to normal 
work. In some cases patients may be unable to go back 
to their previous employment, or illness may have inter- 
rupted a university or technical training course, but what- 
ever the situation the Bureau assesses each case on its 
individual merits and needs, taking into consideration such 
factors as personal preference and educational background. 
The main medium for instruction is correspondence, 
although it is sometimes possible to arrange direct tuition 
from a visiting instructor. Subjects taught range over a 
wide variety of subjects from agriculture to criminal psycho- 
logy. The Bureau works in close co-operation with medical 
officers, welfare workers, and especially with local educa- 
tion authorities, who have powers to reimburse tuition fees, 
although wherever possible students are encouraged to con- 
tribute towards the cost of their training. Further details 
may be obtained from the Registrar, Preparatory Training 
Bureau, Tavistock House (South), Tavistock Square, W.C.1. 


Reports of Societies 








HYPNOTISM 


On January 8 a largely attended conference of the B.M.A.’s 
Psychological Medicine Group, with Dr. H. B. CRAIGIE in 
the chair, discussed the profession’s attitude to hypnotism. 
The Group Committee had drawn up a statement on 
hypnotism, as follows : 


(a) Hypnotism may be defined as follows: the use of sugges- 
tion with the intention of bringing about an altered state of 
consciousness involving a surrender by the patient of his normal 
powers of control. 

(b) The hypnotic state should be induced only for therapeutic 
Purposes. Its value as a therapeutic agent is, however, extremely 
limited, since its results are indefinite, and, although it may 
apparently induce relief of certain symptoms, this relief does not 
appear to be permanent. It tends to increase the subject’s degree 
of suggestibility, and for this reason its use has been largely given 
up by the medical profession. When, however, it is used the 
hypnotic state should be induced only by a registered medical 
practitioner or under his direction and in his presence. 


The words in italics were subsequently deleted at the 
suggestion of the Central Ethical Committee, and the state- 
ment so amended has been approved by the Council and 
reported to the Representative Body. 


A Method of Approach to the Unconscious 


Dr. E. A. BENNET, who opened the discussion, said that 
it was surprising to learn that the Group Committee’s state- 
ment on hypnotism in 1952 was to all intents and purposes 
identical with the pronouncement made in 1892 by a special 
investigating committee of the British Medical Association 
and even with a report made to the medical section of the 
French Royal Academy of Sciences as far back as 1831 on 
the subject of animal magnetism. Was it to be concluded that 
no more was known on the subject than 60 or even 120 years 
ago? Surely not. Hypnosis was a method of reaching the 
unconscious, and the unconscious—whatever connotation be 
given to the term—was a main interest in psychotherapy. 
The unconscious contained the energy they sought to release 
for therapeutic purposes. There were other roads to the 
unconscious—for example, free association or active ‘ 
imagination, and hypnotism was by no means the best 
method. 

Dr. Bennet criticized the definition which stated that 
hypnotism involved a surrender by the subject of his nor- 
mal powers of control. The patient came for treatment 
because he felt he had already surrendered, and wished to 
regain, his powers of control. The balance between the 
conscious and the unconscious had been disturbed and the 
aim was to restore this. A patient was not treated by 
hypnotism ; rather hypnosis permitted something to be 
done, just as an anaesthetist facilitates a surgical operation. 
Hypnosis required rapport, collaboration, between patient 
and doctor. This was not the same thing as transference. 
Before employing hypnosis the therapist should know his 
patient well and explain the procedure fully. Under special 
circumstances it could be employed with benefit in the 
removal of certain symptoms, of which amnesia, psycho- 
genic loss of muscular power, impotence, and vaginismus 
were examples, but such treatment must be followed by 
abbreviated analysis. Many patients, thus treated, got well 
and remained well, and they did not develop a dependence 
upon the therapist. 

There were certain real dangers in applying hypnosis. For 
example, the potentially psychotic patient, under hypnosis, 
might be scriously harmed by the release of more energy 
from the unconscious than he (or the therapist) could con- 
trol. A further danger—and this might happen with non- 
psychotic patients—was that the restriction of consciousness 
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which occurs in hypnosis might give an outlet to tendencies 
at variance with the patient’s conscious moral standards. 
Hypnotism should be practised only by those whose train- 
ing and experience enabled them to make a psychiatric 
diagnosis and whose judgment in selecting suitable patients 
for this treatment was sound. 


Lack of a General Theory 


Professor ALEXANDER KENNEDY said that he spoke neither 
as an expert nor as an enthusiast, but simply as a psychia- 
trist who felt that some knowledge of the subject should 
be part of the background of every psychiatrist. 
Mr. Somerville Hastings’s Bill was not by any means the 
first legislation on the subject. There had been laws and 
decrees concerning hypnotism in many countries during the 
nineteenth century. 

There had been many attempts to explain the phenomena 
of hypnosis, and hypnotism seemed often to attract explana- 
tions in terms of current theory. Just as it was magnetism 
in Mesmer’s time, so at the present time extra-sensory per- 
ception was being invoked. One view which was of great 
interest was that pointed out by Charcot and later by 
William Brown—hypnotism had a great deal in common 
with hysteria. It was known that in certain conditions of 
the nervous system in which hysteria was* a common 
complication the patients exhibited a state at times which 
was not unlike hypnosis. To the popular view hypnotism 
was an example of the power of one person over another, 
or of mind over matter. To the layman the whole thing 
was so striking that it was impossible for anyone to feel 
neutral towards it. Historically, hypnosis was the first 
abreactive technique. 

As to the medical attitude towards hypnotism, if medical 
men were to take the responsibility of doing what lay hypno- 
tists were doing they must acquire competence at it, or if 
they thought it a wrong thing they must give sound reasons 
for their view. It had been suggested in some quarters that 
the therapeutic use of hypnosis should be regarded as a 
special branch of medicine. He himself did not hold that 
view. Hypnotism could not rank as a specialty and could 
mever be a very high-grade occupation. If people were 
going to use hypnotism in the course of psychiatric treat- 
ment they should use it against the general background of 
psychiatry, and it was in psychiatry itself that they should 


be specialists. 


Lay Hypnotists 


Dr. J. R. Rees said that it would be interesting to learn 
Dr. Kennedy’s objections to lay hypnotists. He understood 
the objection to be not only to stage performances but to 
the little clinics afterwards which might be formed around 
the lay hypnotist. 

Professor KENNEDY replied that he thought it would be 
wise to suppress such demonstrations, but largely on the 
grounds of good taste. It was possibly more of a public 
matter than specifically a psychiatric one. There were, 
however, dangers arising from what might be called the 
side activities of the mesmerists, and these might be greater 
than those arising from their public performances. One 
of the difficulties was that the public was apt to say, “‘ These 
people can do it; can you?” If doctors combined to sup- 
press something which apparently they could not make use 
of themselves they looked rather feeble in the eyes of the 
public. Braid, Elliotson, and Esdaile had been persecuted 
by their colleagues because they investigated hypnosis. 


Discussion 
In the subsequent discussion Dr. M. N. Pai gave a short 
talk on suggestibility, especially that form prevalent during 
social upheavals, such as war. Dr. W. G. MaAsFFIELD, 
replying to questions about the Committee’s definition, 
observed that the statement that hypnotism should be used 


only by a medical practitioner was another way of saying 
that its raison d’étre was therapeutic. Whereupon one or 
two speakers expressed concern lest legislation brought in 
to stop lay hypnotism might have an unfortunate effect on 
activities such as spiritual healing. 

Dr. CULVER BARKER said that hypnotism was helpful in 
selected cases, but he would hesitate very much before 
sending a patient to a hypnotist unless the latter had a very 
good background of psychiatric experience. Dr. Doris 
Op.LuM hoped that the point would be fully emphasized 
that they were speaking of hypnosis in the interests of the 
patient. Danger arose when such a method as this came 
into the hands of those who used it apart from this 
dominating consideration. 

Professor FERGUSON RODGER said that what the Com- 
mittee had framed was something like a legal definition so 
that hypnotism could be recognized when it was seen; it 
was not done with the intention of describing the thera- 
peutic means used by a particular practitioner. A number 
of psychiatrists who at one time used hypnotism now used 
it no longer or only very rarely, because they did not like 
the “feel” of it. There were very few occasions, he 
thought, when they needed to use it; they could nearly 
always use some other method. Dr. SyBIL TREMELLEN men- 


‘tioned that hypnotism was used extensively in dental clinics 


in America. 





MINISTER AT MENTAL HEALTH 
CONFERENCE 


The annual conference of the National Association for 
Mental Health was held in London on February 5 and 6 
under the chairmanship of Professor C. FRASER BROCKING- 
TON, Professor of Social and Preventive Medicine, University 
of Manchester. The conference took the form of a sym- 
posium on the practical applications of research and 
experiment in the mental health field, and one session was 
devoted to mental deficiency and another to research into 
the causes of mental illness. Delegates were present from 
W.H.O. and Unesco, and from health services in the 
United States, Australia, Canada, France, Denmark, 
Holland, Switzerland, Egypt, and Argentina. 


A Dual Social Problem 


The Conference was opened by the Minister of Health, 
Mr. IAIN MACLEOD, who said that in coping with mental 
illness and deficiency great shortages were encountered on 
many sides. In the mental-deficiency field alone there was 
a waiting-list of some 8,000, and with mentally defective 
children this constituted a dual social problem, for not only 
was it better for the child himself that he should have the 
trained care which could be given to him in hospital, but 
it could make all the difference to the mother and the 
family if what was potentially a disruptive element was 
removed from the home environment. He regarded this 
as the biggest problem which faced him as Minister of 
Health. 

It was true that they were all to some extent prisoners 
within the difficulties with which the country was faced, 
but it was a great tragedy that in the more carefree days of 
the Health Service, before a ceiling was imposed by the 
late Sir Stafford Cripps, more money had not been devoted 
to the mental health field. Surely the first thing they should 
do was to seek to instil into the people of this country a 
different and more wholesome attitude towards mental ill- 
ness. In the future they must associate the problem of 
mental health more closely with the problem of the general 
health. When the time arrived the claims of mental health 
should have first call on the capital resources available in 
the hospital field, and side by side with the provision of . 
buildings must go the training of more nursing staff. He 
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assured the delegates that he would look forward to receiv- 
ing the conclusions of the conference and would give them 
every consideration. 

Professor L. S. PENROSE, Galton Professor of Eugenics, 
University College, London, then addressed the conference 
on recent research in mental deficiency. Thirty or forty 
years ago the hereditary factor was thought to be the only 
one worth investigating. But now environmental causes, 
such as maternal infection during pregnancy, had come to 
the fore, and both aspects must be continually remembered 
and balanced against each other. In discussing the possi- 
bility of a decline in intelligence of the whole population, 
Professor Penrose said there was no evidence of this, but 
there was a related problem to consider—namely, the in- 
crease in the number of low-grade defectives. Dr. L. T. 
HILLIARD, physician-superintendent, Fountain Hospital, 
described some modern institutional developments. He 
pleaded for a quicker turnover of patients to reduce the 
waiting-list, and if a certain amount of risk were taken it 
was surprising what could be done. 

Other discussions at the conference were on the subject 
of child care and on the influence of recent advances in 
the prevention and treatment of mental illness. 





HOSPITAL OUT-PATIENT DEPARTMENTS 


On January 27 the Sections of Medicine and General Prac- 
tice of the Royal Society of Medicine held a discussion on 
“The Function of the Hospital Out-patient Department.” 

Sir James SPENCE, introducing the subject, said that it all 
depended on whether you looked at the question as a 
patient, who might be a habitué or a new-comer; as a 
general practitioner, who might be either genuinely requir- 
ing a consultation or just decanting patients from an over- 
busy surgery; or as a consultant, a hospital administrator, or 
student. Each had a different point of view, and the “ time- 
and-motion” experts also had their point of view. Then 
there were different kinds of departments, some arranged 
primarily for true consultation, others trying to combine this 
with clinical displays to students, others arranged for tech- 
nical examinations or treatments by specialists. Behind all 
this lay the casualty departments with their daily load of 
work. The picture therefore required clear analysis. 

The true consultation department reached its highest level 
when practitioner and consultant were friends, or when the 
consultant dealt with the patients as if they were friends. 
The purpose of consultation was to give appropriate explan- 
ation and advice both to patients and to practitioners. The 
manner in which this was done was in itself a valuable 
method of teaching students. This concept of true consulta- 
tion had been rather lost sight of in teaching hospitals, where 
it was made difficult, if not impossible, by the presence of 
nurses or students in the room. By simple arrangements they 
could be kept in the background. He preferred to have only 
two students in his room, and no nurse. Then it became true 
out-patient teaching. The other method of clinical displays 
in out-patient departments to a large number of students was 
something different. While legitimate for its own purposes, 
it was not out-patient teaching. When offered the choice 
of consultation with or without students present, 90% of 
patients accepted the presence of students if there were no 
more than one or two. The introduction of a patient to a 
consultant whom he had never seen before required thought. 
For this he used a voluntary social history writer. Apart 
from this a letter from a doctor was required ; a telephone 
conversation was better still; but best of all was to have 
the general practitioner accompany the patient. A study 
of the history and origin of out-patient departments revealed 
the cause of their weaknesses. Most of them had evolved 
out of underground casualty departments in buildings 
designed primarily for in-patients. 


A General Practitioner’s View 


Dr. R. J. F. H. PINSENT, speaking as a general practitioner 
who had referred his patients widely to both general and 
special hospitals, said that the general practitioner must 
look to the out-patient department for services which he 
himself could not give his patients, either because their 
problems were beyond his skill or because some special 
investigation was required. He had come to regard the 
hospitals around him as fulfilling the purpose of an exten- 
sion of himself. Hospital care was but one phase in the 
course of an illness, and it might be very short in relation 
to the duration of the disease or the lifetime of the patient. 
In one year he had seen in his practice 2,176 patients (first 
attendances), and of these he referred 413 (19%) to hospital 
for opinion or advice. The greatest demand was made on 
the casualty department, to which 19% of the patients who 
went to hospital were referred ; this was a reflection of the 
general practitioner’s lack of facilities rather than his lack 
of skill. 

After referring briefly to an example of delay in dealing 
with a patient, Dr. Pinsent went on to discuss the form of 
a consultant’s report. It need not be long, but it should be 
clear and answer all the questions if possible. It would 
help if hospitals used a standard size of notepaper which 
would fit unfolded into the N.H.S. record envelope. He 
urged that the general practitioner should be encouraged to 
go to hospital as a clinical visitor, with or without the 
care of patients. On the other side, for some time he had 
been privileged to have visitors from the hospital world 
(registrars) come to share an evening surgery with him. 
This gave them an opportunity of seeing illness as it pre- 
sented itself in the home and in the surgery, and he had 
learned much and had been stimulated by the contact. 


Appointments 


Brigadier G. P. Harpy-RosBerts spoke from the point 
of view of a lay administrator. General practitioners could 
help in the smooth running of an out-patient department if, 
when making appointments for their patients, they would 
indicate more clearly the kind of specialist required, and if 
they would refrain from asking for an urgent appointment 
except in cases of real need. No appointments system could 
work satisfactorily unless consultants and their assistants 
began their sessions punctually, but it was important that 
out-patients should understand that good treatment was 
incompatible with a “ conveyor-belt ” system. Unnecessary 
delays shauld be avoided, but patients themselves were not 
always blameless. There were frequent instances of unpunc- 
tuality on their part, and of failure to attend clinics, espe- 
cially after their initial visit. 


Discussion 


Dr. W. A. Bourne said that during the last 13 months he 
had seen at hospital 2,634 out-patients, but he had been 
able to make a diagnosis which really satisfied him in only 
60%. He was impressed by the number of elderly people 
making vague complaints who came to the out-patient 
department. Apparently they used the hospital as a social 
centre, and therefore he decided to arrange that they should 
go to the hospital without necessarily having to see a 
medical man at all. Two or three out-patients’ clubs had 
been formed, and these had proved beneficial as well as 
exceedingly popular. 

Dr. L. W. BaTTeN spoke of his failure to induce hospitals 
to play the good consultant. Sometimes he had to write 
not to an individual but to a department, and it was then 
that trouble arose. Apart from the notorious delay in 
getting an answer, his persuasive letters often evoked merely 
a list of findings as if the patient were a box of tricks, not 
a person. Often the patient sent only for an opinion was 
presented with a bottle of medicine and invited to come 
again—in fact taken over by the hospital. 
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In private practice he tried always to accompany his 
patients to consultations. He would most gladly do the 
same in hospital if, first, he was made to feel he would be 
welcome ; secondly, he could hope the consultation would 
be reasonably punctual; and, thirdly, if he did not fear 
it would be semi-public—as Sir James Spence had said, not 
a real consultation at all. 

Dr. ALEXANDER BROWN said that the out-patient depart- 
ment was being run for different purposes, including the 
training of registrars to become consultants and of students 
to become doctors. It was time that people got down to 
the planning of the out-patient departments so that the 
important cases which came from the general practitioner 
for the opinion of a particular consultant could really have 
a consultation. In his own district (Cambridgeshire) the 
general practitioner had free access to the pathological and 
radiological facilities, and if this were arranged generally 
out-patient attendances would be appreciably cut down. 





Nova et Vetera 








Sir FREDERICK TREVES 


Sir Frederick Treves, the centenary of whose birth falls on 
February 15, was born at Dorchester and educated at 
Merchant Taylors School. He qualified from the London 
Hospital in 1874, and by the ‘nineties had become the best- 
known and most successful surgeon in London. In another 
coronation year—1902—his name was on every tongue as 
the surgeon who operated on King Edward VII. Since 
June 13 the King had been suffering from abdominal pain 
but was anxious. not to postpone the coronation, despite 
the advice of Sir Francis Laking and Sir Thomas Barlow, 
who recognized that the appendix was involved. After 
further consultation with Treves and Lord Lister they 
persuaded the King to submit to an operation, which was 
<arried out by Treves at 12.30 in the afternoon of June 
24, two days before the date fixed for the coronation. 
Treves found a deep-seated abscess round the appendix, 
necessitating two large drainage tubes in the abscess cavity. 
Convalescence was uninterrupted, and the postponed corona- 
tion took place on August 9. It is said that Treves did not 
go to bed for seven nights after the operation. 

By a strange chance Treves’s Cavendish Lecture “On Some 
Phases of Inflammation of the Appendix ” was delivered on 
June 20 and published in this Journal on June 28. He was 
one of the first surgeons to devote special attention to 
diseases of the appendix, and opened a discussion on the 
surgical treatment of “typhlitis” at the B.M.A. annual 
meeting at Leeds in 1889. In a subsequent paper contri- 
buted to Allbutt’s System of Medicine (1897) he used the 
term “ perityphlitis,” regarding the term “appendicitis” as 
ancouth. 

Treves was a man of many interests and travelled exten- 
sively, recording his impressions and experiences in a num- 
ber of books. His last work was The Elephant Man and 
Other Reminiscences (1923). The story of John Merrick 
“the elephant man ” was first told by Treves in this Journal 
(1886, 2, 1188; 1890, 1, 916). The man had been victim- 
ized by showmen for some time. He suffered from con- 
genital hypertrophy of certain bones, with pachydermatocele 
and papilloma of the skin, and his countenance was so 
hideous that he wore a mask. His death in 1890 followed 
continued growth of the skull, which became so heavy that 
it fell backward while he was asleep and dislocated his neck. 

Treves retired in 1908, and in that year became one of the 
founders of the British Red Cross Society. At the begin- 
ning of the first world war he offered his services and be- 
came president of the headquarters medical board at the 
War Office. He died in Lausanne on December 3, 1923. 
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Preparations and Appliances 








EXTRADURAL SPACE INDICATOR 


Professor R. R. MAcintosH, Nuffield Department of Anaes- 
thetics, University of Oxford, writes : Extradural analgesia 
would be more popular if the anaesthetist knew for certain 
when the point of his needle had passed the ligamentum 
flavum (L.F.) and réached the extradural space. Any 
device to indicate this must work decisively, for the advanc- 
ing needle might otherwise penetrate the dura (D). Mr. R. 
Salt, technician to the Nuffield Department of Anaesthetics, 
has designed a spring-loaded stylet for this purpose, and in 
practice it has proved robust and effective. The distal end 
of the stylet is blunt, and the proximal end is housed in a 
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small metal case (S.H.) containing a spring. 
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Fic. 1.—A spring-loaded stylet for extradural analgesia. 
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Fic. 2.—Section of the stylet. 


An 18-gauge needle is inserted until the point lies in the 
ligamentum flavum. The stylet is inserted through the 
needle, but the distal blunt end is held up by the tough 
ligament, compressing the spring and keeping the proximal 
end + in. (8.5 mm.) out of the casing. The needle is held 
by its two flanges (W) and advanced slowly. As soon as 
the bevel is clear of the ligamentum flavum the stylet is 
propelled forward by the spring. That the point of the 
needle has reached the extradural space is shown by the 
sudden disappearance of the proximal end of the stylet into 
the casing. 

The needle is manufactured by Vann Bros., Ltd.; of 63, 
Weymouth Street, London, W.1i. 
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Correspondence 








Because of the present high cost of producing the Journal, 
and the great pressure on our space, correspondents are 
asked to keep their letters short. 


Assistance for Doctors in Flood Areas 


Sir,—Through the appropriate divisions of the Associa- 
tion and local medical committees information has been 
sought about the forms of assistance needed by the doctors 
in the areas affected by the recent disastrous floods. It 
is known that numbers of our colleagues have sustained 
grievous losses. There are some whose houses and cars 
are under water. Others may suffer through the evacuation 
of large numbers of patients who may not be able to return 
to their former homes. One of our divisions is raising a 
local emergency fund, but I am sure that our members in 
all parts of the country will welcome an opportunity of 
assisting. Indeed, we have friends farther afield who are 
anxious to help, as is shown by a most kind offer received 
from the Canadian Medical Association. 

We have in the Association a small fund known as the 
Sir Charles Hastings Fund, the object of which is to give 
prompt assistance to doctors who, through misfortune of 
one kind or another, find themselves in temporary difficul- 
ties. The fund is administered by three trustees—the Chair- 
man of Council, the Chairman of the Representative Body, 
and the Secretary of the Association—who are in a position 
to deal expeditiously with all cases of need brought to their 
notice. I invite readers of the Journal to send contributions 
to this fund so that it may be fully prepared to provide all 
necessary relief in the present emergency. Will contributors 
please make their cheques or postal orders payable to the 
Sir Charles Hastings Fund, and send them to the Secretary 
of the Fund at B.M.A. House, Tavistock Square, London, 
W.C.1, marking the envelope “ Flood Relief.”—I am, etc., 


E. A. GREGG, 


Chairman of Council. 


Smoking and Lung Cancer 


Sir,—In view of the present interest in the relationship 
of smoking to lung cancer there is undoubtedly a large 
body of opinion, both professional and lay, which accepts, 
as though it had been proved, that smoking is the main 
cause of the recorded increase in lung cancer; and no 
doubt there is considerable distress in the community on 
this account. In the present state of our knowledge, is this 
anxiety really justified ? 

What do we really know? What do we not know? It 
is agreed that (1) the Registrar-General’s recorded figures 
of deaths from lung cancer have been mounting with start- 
ling rapidity since the early ’twenties of this century, and are 
still rising ; (2) the national habit of cigarette-smoking has 
increased in corresponding measure—indeed, there is an 
intriguing correlation between the increase in cigarette- 
smoking and the recorded increase in deaths from lung 
cancer ; (3) there is an immeasurably greater ability to diag- 
nose and far greater opportunities for diagnosis of this 
condition to-day, as compared with the first decade of this 
century. There is probably as close a correlation between 
the increase in the ability to diagnose this condition: and 
the increase in lung cancer as there is between the increase 
in cigarette-smoking and the increase in lung cancer ; and 
(4) it has yet to be shown that there is a carcinogenic agent 
in tobacco smoke, and, even if there be such an agent, it 
will be necessary to show that it is capable of inducing 
cancer in the bronchial epithelium. 

In judging the relative importance of (2) and (3) we must 
admit that we do not know how much of the rise in the 
death rate can be explained by our greater ability to recog- 
nize the disease. At the same time, we cannot assume that, 


because there is a correlation between the increase in 
smoking and the increase in lung cancer, there is necessarily 
a connexion between the two. It is easy to call to mind other 
close statistical correlations. What catches the popular fancy 
is the way the rise in the habit of cigarette-smoking goes 
hand in hand with the rise in lung cancer mortality. But in 
the long history of our profession’s attempts to elucidate the 
causes of cancer it has found many correlations of a com- 
parable nature which have in the end proved false. In the 
early days of the present century it was taught, and it was in 
the students’ textbooks, that breast cancer might be related to 
the bone and metal supports of the corsets of the Edwardian 
days; but in the intervening 45 years the incidence of 
mammary cancer has not fallen. It is as high to-day as it 
was then. The high frequency of liver cancer in the East 
was long considered to be associated with liver parasites— 
a belief now rapidly dying out. There have been other 
such false assumptions. If the reported increase in lung 
cancer is due to tobacco smoke, how does it come about 
that there is no increase in the incidence of cancer in other 
parts of the respiratory tract, such as mouth, tongue, and 
pharynx, which suffer a greater exposure to the smoke and 
for a longer time? In point of fact, there is some slight 
decrease in these sites. 

With regard to the statistical approach of Dr. Richard 
Doll and Professor A. Bradford Hill (December 13, 1952, 
p. 1271), I feel unhappy about results obtained from 
analysis of male figures when it would appear that over 
95% of their men smoked, and when there are no controls 
who have not smoked. They record that out of 108 cases 
of lung cancer in women 40 had never smoked. This is 
a formidable proportion. We do not know how many of 
their 68 women who had smoked, and who. died of lung 
cancer, would have developed lung cancer had they not 
smoked. With regard to their men, the same difficulty 
arises: how many would’ have developed lung cancer had 
they not smoked. Why not as many as the women? This 
aspect is not given its proper weight by these authors. Their 
whole emphasis is on smoking. 

It is clear, and this is sometimes, perhaps, better than being 
statistically clear, that lung cancer takes a certain toll of 
women whether they smoke or not. The same must be true 
of men. From what we know of cancer in other sites it is 
not unreasonable to suppose that the incidence will be 
higher, perhaps much higher, than in women. It may, 
indeed, be this natural incidence, not the smoking, which 
is, at least in part, responsible for the higher male figures. 
The only satisfactory solution of the problem would be the 
study of a large group of smokers in comparison with an 
equally large group of non-smokers. 

In the early ‘thirties it was the fashion to ascribe lung 
cancer to the tarring of the roads and to the exhaust fumes 
of motor vehicles, but the failure to demonstrate any higher 
incidence in those specially exposed to such hazards resulted 
in the abandonment of the hypothesis. Then the traces 
of arsenic in British tobaccos received the blame, but that 
belief, too, has been discredited. The industrial pollution 
of the air we breathe has been considered as a factor, in 
spite of the fact that, while lung cancer figures are rising, 
the aerial pollution is definitely decreasing. When doctors 
disagree it is bad for the patient. 

It may be that a proportion of lung cancers in man are 
induced by tobacco smoke: at the moment we do not know, 
but let us be sure of our evidence before we scare our public. 
As a profession we have that responsibility——I am, etc., 


Lesde. R. D. Passey. 


Damages Against Casualty Officer 


Sirn.—We have read with dismay your account (Jan- 
uary 17, p. 166) of the action and judgment in the case of 
Payne v. St. Helier Group Hospital Management Committee 
and Another. The opinion of the learned judge cannot fail 
to cause disquiet among medical practitioners, who are as 
jealous of the traditions and good repute of British justice 
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as they are of their own inheritance. From your account 
of the case it appears that the findings of the casualty officer 
were borne out by the evidence of the general practitioner, 
for- he and his locum remained satisfied with the patient’s 
progress for a fortnight after the injury. This seems to 
have been completely ignored by the judge in his summing 
up. Furthermore, why should Mr. Justice Donovan reject in 
its entirety the evidence of Professor lan Aird? Professor 
Aird’s teaching and writings are a guide to surgeons all over 
the world. His opinion in this case supported the defendant 
in every particular. Most of us would rest content with 
such support. 

Even more disquieting is the judge’s reference to the 
casualty officer failing to observe signs which “must have 
been present.” There are no “musts” in medicine, especi- 
ally where such fickle things as physical signs are con- 
cerned. Moreover, the casualty officer is held to be negli- 
gent, not for what he failed to do, but for what he failed 
to observe. This surely introduces a new precedent into 
the law regarding negligence and malpractice. Mr. Justice 
Donovan further remarks that the patient in this case should 
have been seen by a consultant. It seems that to satisfy the 
courts an ordinary medical qualification is of negligible 
value. Hospital management committees had better begin 
staffing their casualty departments with consultant surgeons. 

May we conclude by expressing sympathy with the defen- 
dant and the vehement hope that an appeal will be made 
against the judgment ? If this decision is allowed to stand, 
it will be impossible to practise medicine without constant 
fear of litigation. “ Who then shall be saved? "—We are, etc., 


BERNARD O. DowDELL. A. D. CHARNLEY. 
P. D. DRINKWATER. JOHN M. REID. 
J. BRYAN EAGLES. E. GLEDHILL. 
J. MILLER AITKEN. W. E. THompson. 
Betty EAGLEs. C. F. J. CARRUTHERS. 
FRANCES M. FOUNTAIN. W. S. DICKSON. 
KENNETH E. MARSH. 

Huddersfield. 


Sir,—The Council of the Medical Defence Union, like your- 
self, has been made aware of the disappointment with which 
many practitioners have read the judgment in the case of Payne 
v. St. Helier Group Hospital Management Committee and 
Another reported in your medico-legal columns (January 17, 
p. 166). A similar reaction was experienced by individual 
members of the Council when they learned the substance 
and framework of that judgment. Steps were immediately 
taken to instruct the solicitors who act for the Union to 
examine jointly with leading and junior counsel the ques- 
tion of entering an appeal forthwith. Two conferences were 
held with learned counsel, who eventually advised that there 
was a total absence of any promising ground whereon to 
base an appeal, and that, indeed, an appeal if entered would 
not carry any hope of success. In these circumstances the 
Council had no alternative but to follow the advice of its 
chosen legal experts, much though they regretted their in- 
ability to seek a reversal of the unfavourable judgment. 

The profession can rest assured that the probable reper- 
cussions of each case sponsored by the Union and heard in 
court are carefully considered in the light of any addi- 
tional available legal procedure that can be undertaken to 
protect directly the interests of a member and indirectly 
those of his colleagues.—I am, etc., 

London, W.C.1. ROBERT FORBES, 


Secretary, 
The Medical Defence Union. 


Segmental Aspiration Pneumonia and Bronchiectasis 


Sirn,—The papers by Dr. K. D. Forgan Morle and 
Squadron Leader Philip W. Robertson in the British Medical 
Journal of October 27, 1951 (p. 994). and January 17 (p. 130) 
should be of interest to all those concerned with the care 
of patients after surgery. It has long been recognized that 
broncho-pulmonary segmental collapse not uncommonly fol- 


lows certain abdominal operations. If early clearance of the 
blocked bronchus does not occur some infection and in- 
flammation of the collapsed segment probably nearly always 
results and the patient develops a segmental aspiration 
pneumonia of the type described in these papers. (This 
point is, indeed, mentioned in the earlier paper.) If, then, 
the conclusion of the second paper—that segmental aspira- : 
tion pneumonia may occasionally result in an established 
bronchiectasis—is correct we should expect to find that 
post-operative segmental collapse may also, sometimes, lead 
to bronchiectasis. It would be interesting to know if this 
is the case. Do physicians or surgeons seeing large num- 
bers of cases of bronchiectasis feel that in some of their 
cases the beginning of the disease can be traced to an 
abdominal operation? Does the frequency of a history 
of a previous abdominal operation in any large series of 
cases of established bronchiectasis suggest that the former 
is sometimes an indirect cause of the latter ? 

These papers should emphasize, once again, the import- 
ance of the prevention, early diagnosis, and effective treat- 
ment of post-operative segmental collapse. Unlike the 
more dramatic, but much rarer, massive pulmonary or lobar 
collapse, the symptoms of this condition may be slight and 
clinical signs scanty, so that it may be easily overlooked 
if not expected. The papers also stress again that correct 
treatment is essentially the mechanical drainage of the 
blocked bronchus with antibiotics playing only a secondary 
role. This is certainly true of the post-operative condition. 
Brock’s classical paper’ on “ Post-operative Chest Compli- 
cations” gives a very good account of the treatment of 
post-operative pulmonary collapse. His method is essentially 
postural coughing adapted for the surgical patient. If care- 
fully carried out at an early stage the blocked bronchus can 
nearly always be cleared. The development of an aspira- 
tion pneumonia with the remote possibility of bronchi- 
ectasis may thus be prevented. Bronchoscopy or tracheo- 
bronchial suction is rarely necessary or desirable.—I am, etc., 


Omagh, Co. Tyrone. W. S. Davis. 


REFERENCE 
1 Guy’s Hosp. Rep., 1936, 86, 191. 


Sir,—The paper on “Segmental Aspiration Pneumonia 
and Bronchiectasis” by Dr. K. D. Forgan Morle and 
Squadron Leader P. W. Robertson (January 17, p. 130) is 
invaluable in focusing attention on what appear to be the 
early stages of bronchiectasis. An important omission of 
theirs does in no way detract from the merit of the work, but 
the gap left must be filled if the significance of the findings 
is to be fully assessed. 

The authors state: “There are two principal factors to 
be considered in dealing with the pulmonary lesion. These 
are the infection and the mechanical aspects.” The latter is 
discussed amply and in their view is primarily responsible 
for the development of bronchiectasis. Are they justified 
in neglecting, to the extent they do, the infective element 
of the pathogenic process? It is a well-recognized prin- 
ciple of pathology that in tubular organs that are blocked, 
even if the blocking material itself does not contain any 
micro-organisms, stasis, infection, and corresponding inflam- 
matory changes result. With these considerations in mind 
it is difficult to visualize cases of developing bronchiectasis 
in which “the mechanical obstructive elements pre- 
dominate” even if there is “little or no clinical upset.” 
An account of the bacteriological findings in the sputa, or 
preferably in the bronchial aspirations, of the more than 
300 cases that served as a basis for the communication 
would most probably have brought out the importance of 
the infective component. 

One observation made by the authors possibly provides 
a useful clue to the nature of the infective element either 
as primary or secondary invaders. ‘“ The bronchial secre- 
tions have been found to be so thick and tenacious as to 
block the suction tube” (during bronchoscopy). In our 
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experience (Allison et al.’) this appearance of bronchial 
aspirations is rather characteristic of muco-pus due to the 
presence of Haemophilus influenzae, so much so that we 
are usually able to forecast the culture result by the appear- 
ance of the bronchial secretion. We are not alone in 
regarding H. influenzae as an important agent in bronchiec- 
tasis. Elkeles** first drew attention to the prevalence of 
this organism in bronchiectasis. This was confirmed in a 
large number of cases by Mulder‘*® and again later in a 
smaller series by Benstead.* Admittedly these reports deal 
with fully established cases of bronchiectasis, but for pre- 
cisely this reason it is of importance to determine whether 
H. influenzae, or any other organism, is predominantly 
present in what is so plausibly described by Drs. Morle 
and Robertson as the early stage. Hegglin and Grumbach’ 
described lung conditions in Swiss Servicemen similar to 
those seen by Drs. Morle and Robertson. Pure cultures 
of H. influenzae were a constant finding in this Swiss series. 
It is of some interest in this context to recall that it was 
suggested as long ago as 1911 by Chedini and Breccia * 
that metabolic products of H. influenzae lessen to a marked 
degree the tone of unstriped muscle. If confirmed this 
would go some way towards explaining at least part of 
the mechanism played by the infective element in the patho- 
genesis of bronchiectasis. 

Morle and Robertson’s therapeutic suggestions must be 
accepted as an important part of rehabilitation, or, prob- 
ably, even of prophylaxis, but a rational therapy must take 
all pathogenic factors into consideration. When the infec- 
tive component has been more fully elucidated and appre- 
ciated, antibacterial drugs will most likely come to be 
considered as essential as the removal of the bronchial 
obstruction in every single case of incipient bronchiectasis. 
—I am, etc., 

Leeds. K. ZINNEMANN. 

REFERENCES 
1J. Path, Bact., 1943, 55, 465. 
2 Schweiz. med. Wschr., 1931, 61, 677. 
> Ibid., 1937, 67, 356. 
* Acta med. scand., 1938, 94, 98. 
’J. Path. Bact., 1940, 50, 317. 
* Lanet, 1950, 1, 206. 


7 Schweiz med. Wschr., 1941, 71, 578. 
* Zbl, Bakt., I. Abt. Orig., 1911, 57, 567. 


School Dental Service 


Sirn,—With reference to your annotation (January 10, 
p. 87), the future of the schcol dental service should not 
lightly. be linked with the treatment of verminous heads. 
Its future development is important, and merits similar con- 
sideration to that devoted to the future of child medical 
care. 


Like medical services, dental services for chi!dren are duplicated 
in the National Health Service and the local authority health 
service. As in medical practice, arguments are being put forward 
which, if carried to their logical conclusion, would result in the 
extinction of the family dentist. The Chief Medical Officer of 
the Ministry of Education (Report for 1950-1 of the Chief Medi- 
cal Officer, Ministry of Education; H.M.S.O.) argues against “‘a 
transfer of a substantial part of the school population from the 
school dental service to the general dental service for treat- 
ment. . . .” He favours an expanded school service, using dental 
auxiliaries to fill and extract teeth. 

In considering the relative effectiveness of treatment by the 
school service and the general dental service, one must remember 
the state of mind created towards having teeth filled. Many 
children who have been given fillings by the school service grow 
up to lose their teeth. In trying to find the reason for this 
undesirable result, one discovers other flaws in the school dental 
service besides that of shortage of dentists. The report recognizes 
a difference between the two services, saying that the “ private 
dentist’ deals with ‘those individuals who are _ sufficiently 
enlightened to seek his services. . . .”’ This explanation, however, 
misses an essential point. Many of those who seek the private 
dentist’s aid are not enlightened, they are merely in pain. It is 
with this class of patient that the private dentist can compete with 
the school dental officer in winning new patients for fillings. It 
would be invidious for a general dental practitioner to claim more 


success than a colleague in the school service, but one must 
record that many of to-day’s extraction patients were yesterday’s 
school service filling patients. One must conclude, having 
questioned hundreds of such patients, their parents, school dental 
officers, and school teachers, that the school service is relatively 
inefficient in putting over the idea of fillings. 

The future role of the family dentist in winning patients 
for the filling of teeth must not be underestimated : plans 
for expansion of the school dental service which ignore the 
general dental practitioner should be resisted in the national 
interest. The refusal of the British Dental Association’s 
offer of help for the school service is a tragic mistake. The 
Minister of Education’s arguments are unsound. She should 
think again, not merely for short-term advantage, but in the 
long-term interests of the health of the schoolchild.—I 
am, etc., 


Birmingham. C. N. JEFFRIES. 


Sir,—The opposition to Brigadier R. A. Broderick’s pro- 
posal (January 3, p. 43) to experiment with the training of 
dental nurses, contained in the letters of Dr. E. Davies- 
Thomas and Mr. C. N. Jeffries (January 17, pp. 162-3) must 
arise from a mistaken idea of the proposed function of these 
nurses. The proposal is to train dental nurses to do some 
of the more simple procedures in children’s dentistry under 
the direction of dentists in school clinics. Much of this 
work is now neglected, owing to the difficulty in obtaining 
dentists to do it. A similar scheme has been working in 
New Zealand for about 30 years. 

The British Dental Association has raised several objec- 
tions to this scheme. First, it has been suggested that these 
nurses will “dilute” the dental profession. Doctors have 
the assistance of the nursing profession in the treatment of 
their patients. State-registered nurses have a_ three-year 
training which equips them to treat patients by difficult 
and potentially dangerous procedures. No one would 
suggest that they dilute the medical profession, or that 
their use is in any ‘way harmful to the patient’s or the 
doctor’s interests. It is hard to see why dental nurses should 
be considered a menace. The second objection raised is the 
lack of trained teachers for the dental nurses, At the outset 
of the scheme, when the numbers to be trained would be 
small, this difficulty could be overcome. After that time 
sister tutors could be trained in teaching duties as is done in 
the nursing profession. Thirdly, the British Dental Associa- 
tion is concerned that the practising life of dental nurses 
would be short, owing to domestic wastage. This objection 
surely applies to any training for women who do not take 
vows of celibacy before starting their careers. 

As an alternative to this scheme the British Dental 
Association suggests that more dentists be trained for this 
work, At the present time this is impracticable, but in any 
case it is uneconomical to employ a person with five years’ 
training when the work can be equally well done by per- 
sonnel whose training has been limited to more simple 
tasks. The practising dentist would benefit from this scheme 
in that it would increase the demand for comprehensive 
treatment in the adult. If children have the opportunity 
to receive regular treatment and education in dental hygiene 
at school, they are encouraged to try to keep their mouths 
sound and clean throughout their lives. This early training 
is possibly better done by an enthusiastic dental nurse than 
a dentist, conscious in many cases that the work he is 
doing does not match his capabilities—I am, etc., 


Abbot’s Langley, Herts. F. G. HARDMAN. 
REFERENCE 


1 Brit. dent. J., 1947, 82, 259. 


Medical Care of the Schoolchild 


Sir,—The picture which you draw in an. annotation 
(January 10, p. 87) is so different from that known to 
myself that I wonder what is your conception of this ser- 
vice. I would be interested to know what provision you 
would make in your proposals, to mention only a few 
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examples, for the audiometric service, the checking of 


vision, and the ascertainment of handicapped pupils. My 
own experience, backed up by standard textbooks, tells me 
that Eustachian catarrh is preventable and often reversible. 
On the other hand, those with knowledge of deafness 
amongst adults will be aware of how much disability is 
caused by this defect. In the authority with which I am 
associated the routine testing of hearing by a gramophone 
audiometer reveals annually some hundreds of cases of un- 
suspected deafness, the majority due to Eustachian catarrh. 
I should consider that work of this undoubted value should 
not be lightly interfered with. 

I cannot agree, at least so far as this area is concerned, 
that there is any waste of medical man-power ; the fields 
of effort are largely complementary and there is no wasteful 
overlapping. The co-operation between the general practi- 
tioners, hospitals, and school health service is excellent.— 
I am, etc., 


Liverpool. G. STUART ROBERTSON. 


Haemoglobin Level in Pregnancy 


Sir,—We feel that prompt comment is needed on 
Professor W. C. W. Nixon’s statements about the haemo- 
globin level in pregnancy (January 24, p. 211). We submit 
that the question has now ceased to be a controversial one. 
Wills et al. and Benstead and Theobald’ beth showed that 
the so-called “ physiological anaemia” of pregnancy is a 
misnomer and that if women are given iron regularly in 
pregnancy there is a rise and not a fall in the haemoglobin 
level. In short, a low level at term results from iron 
deficiency and is a preventable condition. 

We have ample confirmation of this view in observations 
we have been making over the past two years. They have 
been made on all the patients presenting themselves for 
antenatal care before the end of the fourth month of 
pregnancy at two local health authority antenatal clinics. 
Haemoglobin estimations (made with the M.R.C. neutral 
grey visual photometer) have been carried out in every case, 
(1) at the first attendance, (2) at about 28 weeks, (3) at about 
38 weeks, and (4) about six weeks after delivery. Every 
mother has been given an iron preparation by mouth from 
the time of her first attendance until delivery. Up to date 
it has been possible to complete our observations on 65 
cases. The change in haemoglobin level in the interval 
between first attendance—that is, under four months—and 
at 38 weeks is shown in the table, which refers to 10 
primiparae and 55 multiparae : 











Haemoglobin Level At First Attendance | At 38 Weeks 
100% or more 5 | 34 
90-99%, es i 22 20 
ES ae ee 24 9 
70-7975 ao ae, Cae 13 2 
GO 3 3. ls. 1 as 
Totals 65 65 








These results show clearly that if patients are treated with 
iron during pregnancy the level of haemoglobin tends to 
rise rather than to fall. At the end of pregnancy 54 out 
of 65 patients had haemoglobin levels above 90%. It is 
intended to publish this work in detail when it is complete. 
Meanwhile it seems to us of the utmost importance to draw 
attention to the body of evidence concerning the prevent- 
able nature of anaemia in pregnancy in the hope that 
women will be spared this unnecessary and all too common 
debilitating condition. 

Our thanks are due to Glaxo Laboratories and Roche 
Products Limited for generously supplying “ fersolate””’ and 
“ ferro-redexon ” for this trial—We are. etc., 


MARY FISHER. 
Oxford. ROSEMARY BIGGs. 
REFERENCES 


1 Brit. J. Nutr., 1947, 1, 126. 
3 British Medical Journal, 1952, 1, 407. 





Information to Patients in Hospital 


Sir,—I hasten to criticize Dr. Guy Roworth’s letter 
(January 31, p. 271) and the pertinent part of your leading 
article (p. 264). The probable result will be a widespread and 
almost useless copying of Dr. Roworth’s wretched inform- 
ation sheet. With that unkind start, I must now congratu- 
late Dr. Roworth on his good results, and suggest that they 
are almost entirely due to his kindly interest in his patients 
and the dissemination of this proper attitude among his 
staff. 

Pieces of paper, even pieces of cardboard wrapped in 
cellophane, cannot take the place of sympathy and under- 
standing. It is the major tragedy of our depersonalized 
welfare State that we tend to believe that a paper scheme, 
mechanically and efficiently operated, can take the place 
of love.—I am, etc., 


Woodford Green, Essex. E. B. GROGONO. 


Sir,—It was most pleasant to read (January 31, p. 271) 
about Dr. Guy Roworth’s endeavours to treat his gynaeco- 
logical patients as if they were human beings. For some 
months now the parents of patients under my care have 
been handed a letter designed to obviate some of the 
difficulties which arise when children require treatment in 
hospital. The problems include how to leave them, when 
to visit, what to say about hopes of returning home, and 
how to obtain information about the child’s progress. The 
following extract may give some idea of the way in which 
we have tried to make a friendly gesture towards the 
harassed and anxious parent : 

“ . . we like you to visit every day. This is especially im- 
portant for children under 5. If you don’t come and see him he 
may think you have deserted him altogether. Of course he’ll 
be upset when you leave, but that’s just his way of showing he 
loves you. He'll soon settle when you've gone. Please don’t 
promise to take him home every time you see him. Instead, tell 
him he can come home as soon as he is better. Don’t listen to 
what your friends, neighbours, relatives, or other parents have 
to say about your child's illness. Diseases are complicated things 
and what may be a serious symptom in one child may be quite 
harmless in another. If you want to know how he is getting on, 
ask Sister. If necessary she can arrange an appointment for you 
to see the doctor in charge of his case.” 


So far as one can judge, this kind of approach has added 
to the good will and co-operation between parents and 
staff and has made the running of the ward easier.— 
I am, etc., 


Stock, Essex. IAN G. WICKES. 


Intra-arterial Injection of Thiopentone 


Sir,—Dr. J. N. Fell (January 10, p. 95) once again shows 
the ease with which thiopentone can be injected into an 
‘artery. His case is interesting in that all the recognized 
precautions were taken to avoid this accident. A similar 
condition must have existed in a published case in which 
a saline drip was inserted into an artery about 2 in. (5 cm.) 
above the wrist on the radial side of the forearm (Brit. J. 
Anaesth., 1952, 24, 149). The way in which the classical 
picture can be masked by the use of a Gordh needle and 
other factors is illustrated by the following case. 


A primipara came to theatre for caesarean section, having been 
in labour for about 24 hours. She was very distressed and restless, 
as pains were occurring every few minutes. With difficulty her 
arm was secured to an arm-board and a Gordh needle inserted 
into a “ vein ” at the distal end of the antecubital fossa. Because 
of the constant movement of the patient palpation of the area 
before insertion of the needle was inadequate and the amount of 
pressure applied to the limb could easily have obliterated any 
arterial pulsation. Once the needle was inserted it was securely 


strapped down to both the arm and the arm-board. 

Injections were given through the Gordh needle of 0.65 mg. 
atropine and 5 mg. p-tubocurarine chloride. These were followed 
by 5-6 ml. normal saline. 


When the patient was towelled up 
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ceady for the skin incision a further 12 mg. p-tubocurarine 
chloride, followed by 250 mg. 24% thiopentone, was injected. 
The patient immediately cried out and tried to wrench her arm 
from the arm-board. These signs were interpreted as being 
due either to another labour pain or a suffocating feeling following 
the injection of the relaxant. Anaesthesia was continued with 
light cyclopropane until the baby was delivered ard then with 
deeper cyclopropane. During the course of the operation, which 
was uneventful, 0.5 mg. ergometrine, 0.65 mg. atropine, and 2 mg. 
neostigmine were all given through the Gordh needle. Between 
each successive injection 5-6 ml. normal saline was injected. 

It was only when the operation was completed and the strapping 
removed from the Gordh needle that the pulsations became 
apparent. The diaphragm of the needle was removed and bright 
ted blood spurted from it. The needle was removed and a pres- 
sure bandage applied. A new interpretation was now given to the 
cry during induction of anaesthesia, and a brachial plexus block 
performed with 1% procaine. A large volume of this solution 
was used and 10-20 ml. deposited well back on the first rib. 
The purpose of this was to try to include the stellate ganglion 
with the brachial plexus block, its success being signified by 
appearance of a Horner’s syndrome. No other treatment was 
given save the substitution of ‘“‘omnopon” for morphine as a 
post-operative analgesic. Other than complaining of a tingling 
sensation in the arm on waking (presumably due to brachial 
plexus block wearing off), the patient made an _ uneventful 
recovery. 


Although the conditions under which venepuncture were 
performed in this patient were extremely difficult, there 
would have been no justification for inadequate palpation 
should anything have happened as the result of the intra- 
arterial injection. That complications did not arise can 
presumably be attributed to the dilute solution of thiopen- 
tone, the injections of saline, the peripheral vasodilatation 
due to the cyclopropane, and possibly the effects of the 
combined brachial plexus and stellate ganglion blocks. The 
therapeutic value of procaine was not known at the time 
when this case occurred. Recent work on peripheral vascu- 
lar disease by Drs. J. W. L. Edwards, N. B. Jones, R. B. 
McConnell, H. S. Pemberton, and D. C. Watson (B.M.J., 
1952, 2, 808) has suggested that intra-arterial papaverine, 
40 mg. in 20 ml. saline, could be added to the treatment of 
these cases with benefit. This can be done easily into the 
subclavian artery during block of the medial trunks of the 
brachial plexus. 

This case illustrates how the cardinal signs of intra-arterial 
‘ injection of thiopentone can be masked by (a) the use of a 
Gordh needle securely strapped to the arm, and (b) the 
previous use of a relaxant drug, or the onset of a labour 
pain being taken as an explanation for the distressing pain 
which follows such an injection.—I am, etc., 


Liverpool. JoHN W. DUNDEE. 


The Treatment of Tetanus 


Sir,—There are two important points arising from 
Dr. Leslie Cole’s refresher course article (January 17, 
p. 150) which require elucidation. First, the minimum 
dosage of antitoxin for passive immunization recommended 
is 3,000 international units. I am using “ Wellcome” 
tetanus antitoxin, which is supplied in ampoules containing 
1,500 I.U. The directions state that this is the correct mini- 
mum dose, but there is a footnote which explains that the 
1950 I.U. is twice the potency of the 1928 I.U. To which 

- of these units does Dr. Cole refer ? 

Secondly, is it to be inferred from this refresher course 
that a G.P. may be guilty of negligence if he omits to 
immunize any patient presenting ‘“ whitlows” (?° septic 
fingers of all kinds), “dirty abrasions” (? contaminated 
from any ground surface), “or slight penetrating wounds 
as from thorn, splinter, garden fork, or nail in boot”? 
Can we be exonerated from blame if we omit to immunize 
those who suffer from occasional clean cuts sustained in 
field or garden, umbilical sepsis, otitis media, sinusitis, 
impetigo, dermatitis of scalp, varicose ulcers, etc. ? Tetanus, 
although a very fatal disease, is rare even in country districts 
such as here in Suffolk. Farm labourers must be continu- 


ally exposed to infection from contaminated soil in contact 
with minor injuries. Have they no natural resistance 7— 
I am, etc., 

Bungay, Suffolk. L. H. Cane. 

Smr,—In his refresher course article (January 17, p. 150), 
Dr. Leslie Cole recommends that on the appearance of 
tetanus there should be thorough drainage of the wound 
with removal of necrotic tissue and foreign bodies. Dr. Cole 
here departs from an opinion, formerly widely held, that it 
is advisable to abstain from active surgical treatment of 
the wound when tetanus has declared itself, on account of 
the danger that the breaking down of the inflammatory 
barrier may allow the absorption of a fatal dose of toxin. 
It would therefore be of value to learn whether Dr. Cole has 
had knowledge of an instance of severe tetanus in which 
active surgical treatment of an extensive wound was 
followed by survival. Hitherto there appears to have been 
no record of such a case. On the other hand, experience 
of a group of cases in the first world war showed that with 
treatment by massive doses of antitetanic serum recovery 
might take place in severe tetanus unprotected by previous 
prophylactic inoculation, there being no surgical interfer- 
ence with the surface of the wound, and no removal of 
necrotic tissue or foreign body, the wound being cleansed 
by irrigation (R. G. Abercrombie, British Medical Journal, 
1916, 1, 339). The question of amputation in compound 
fracture complicated by tetanus would necessarily require 
special consideration in each case.—I am, etc., 


Sheffield. R. G. ABERCROMBIE. 


College of General Practitioners 


Sir,—The severe criticism of the qualifications for mem- 
bership of the College of General Practitioners reveals a 
desire for a high standard for the college. The critics 
should be clear about the distinction between membership . 
and fellowship. We backward out-of-date old fogies still 
have qualifications for membership of one of the royal 
colleges, and licentiateship of another of the royal colleges, 
but we make no claim for fellowship. The qualifications 


for F.C.G.P. will doubtless be stringent, but the qualifica- _ 


tions for M.C.G.P. should be practice in general practice.— 
I am, etc., 
Crowthorne, Berks, H. D. FORBES FRASER. 

Sir,—It is interesting to note the comment appearing in 
your columns on the College of General Practitioners. 
Some might have preferred it to be styled College of 
Practitioners of General Medicine. But that can be waived 
when it is appreciated that respect of persons and person- 
ality is, it is hoped, a main objective. Then it would seem 
proper and logical that the grouping should be of persons 
of a certain sort. 

The Greek understanding of the person appears to have 
been a composite of compartments. Hughlings Jackson, 
writing on the mechanism of the mind, gives a more general 
view of the person. It might be said that his view of levels 
is more concerned with the development of quality than 
with the mounting of a material staircase. The highest level 
of the organ may be said to be that of ideation. But it is 
suggested (admitted) that there is a soul or purpose of the 
person using the organ. At a date later in the history of 
medicine Sir James Mackenzie founded the Institute of 
Clinical Research, formulating the study of signs and 
symptoms. The signs are simpler as being purely objec- 
tive ; symptoms, being largely subjective, are more obscure 
or remote. 

In these days when the magnitude of our problems has 
driven us to the consideration of solutions “ in the mass "— 
even in medicine—the pioneer work of Sir James Mackenzie 
has been largely buried. It will be rediscovered ; and the 
symptoms of our individual patients must be studied for the 
solution of their individual problems. Since Mackenzie's 
day the medicine of the mind and spirit has been shown to 
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need ever more consideration by the practitioner. Even 
Shakespeare gives Lady Macbeth’s physician the line, “ More 
needs she the divine than the physician.” The terrain where 
the divine and the physician meet should not be left out of 
consideration by the practitioner of the new college; to 
have a great gulf fixed would hardly be better than having 
a no-man’s-land between them.—I am, etc., 


Lincoln. W. B. R. MONTEITH. 


Rh-Hr Nomenclature 


Sir,—The facts involved in the Rh nomenclature ques- 
tion are still being distorted, even at the present time ; 
therefore this brief note is submitted in order to crystallize 
and clarify the issues involved. 

Shall the facts of Rh—-Hr serology and genetics be estab- 
lished in the laboratory and the genetic theory and nomen- 
clature based on the findings, or shall the genetic theory 
and nomenclature be devised first and any unpleasant facts 
which fail to conform be suppressed or distorted to fit one’s 
preconceived ideas ? Individuals using the C-D-E notations 
are necessarily committed to the latter position, as is shown 
by their publications and pointed out in the references given 
below.’~’ 

Shall we have a single uniform nomenclature for the Rh- 
Hr types or 20 or more different designations for the same 
thing? Again, users of the C-D-E notations have been 
forced into the latter position, as can be seen by consulting 
their most recent publications.—I am, etc., 

Brooklyn, N.Y. A. S. WIENER. 
REFERENCES 


1 Wiener, A. S., and Gordon, E. B. (1949). Amer. J. clin. Path. 19, 621. 
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Reflex Apnoea 


Sm,—Dr. P. B. Wolfers (October 4, 1952, p. 778) has 
provided an excellent illustration of reflex apnoea which 
occurs in lightly anaésthetized patients and is not peculiar 
to any drug. The respiratory inhibition described is caused 
by irritation of a reflex receptor within the respiratory tract. 
The irritant in his case was most probably the endotracheal 
tube. In similar cases of alleged sensitivity—for example, 
to succinylcholine chloride (such as those to which Dr. 
Wolfers refers}—visual investigation will reveal a mass, 
generally of mucus or vomitus, in the respiratory tract. 
Respirations may be restored by removing the irritant or 
by obtunding the local sensibilities with deeper anaesthesia. 
However, if adequate gaseous exchange is maintained, the 
nervous mechanism involved will become fatigued, usually 
within minutes, though sometimes very much later, and then 
respiration returns spontaneously. 

Local sensitivity throughout the air passages is variable. 
At some points it is negligible, and at others (the trigger 
points) exquisite—I am, etc., 

New York. 


The Acute Chest in General Practice 


Sir,—Mr. John Fry (January 10, p. 68) is to be congratu- 
lated on writing an article which will interest 20,000 doc- 
tors instead of a couple of dozen research workers. 

In 30 years I have seen few, if any, cases of textbook 
lobar pneumonia; I have never known an onset with a 
rigor which can be dated precisely. Cough is usually absent 
at first, and rusty sputum hardly ever seen. Herpes labialis 
is common with ordinary colds, but usually absent in pneu- 
monia, and so is quite useless as an aid to diagnosis. The 
respiration rate is not quick at first. From my own experi- 
ence the only sign which would make me suspect pneu- 
monia rather than influenza or acute bronchitis is a thickly 
furred tongue. Or, to put it another way, if your supposed 
influenza patient has a thickly furred tongue, look out for 


M. G. BaGGort. 


_ pneumonia. I never diagnose pneumonia unless I hear tubu- 


lar breathing, but, as this often does not occur till the clinical 
illness is more or less over, it cannot be used as a guide 
to treatment. Probably I have “ under-diagnosed” many 
cases—i.e., labelled them bronchitis or influenza when a 
radiograph would have shown some consolidation. But, as 
my treatment would have been the same in any case, the 
distinction is mainly academic. 

I was brought up to believe that acute dry pleurisy is a 
manifestation of tuberculosis, but have long discarded that 
view. The illness begins with fever and pain in the chest, 
usually on the right side. Fine redux crepitations may be 
heard (usually below the‘right nipple) on the second or third 
day (seldom on the first), becoming coarser until palpable 
friction can be felt, often on both sides. By this time the 
pain has gone (why ?) and the fever abated, but the fric- 
tion may last several days.. I always get such cases x-rayed 
as soon as I consider them fit to go to hospital, but nothing 
is ever found, and I have the feeling that the radiologist 
does not believe they really had pleurisy. Is this a disease 
sui generis ?—I am, etc., 


Norwich. FREWEN Moor. 


Cortisone and Tuberculosis of the Lung 


Sm,—lIn reply to Mr. D. Chalmers (January 17, p. 159), I 
should like to draw attention to a paper by C. Fortier and 
G. Favez entitled ““ Nouvelles conceptions sur la pathogénie 
et le traitement du processus tuberculeux.”’ In this is 
given a description of the very successful treatment of a 
case of tuberculous meningitis and pulmonary tuberculosis 
by means of cortisone in association with streptomycin and 
oral P.A.S. at the H6épital Notre-Dame in Montreal in 
1950. But the main purpose of the paper, as the title 
suggests, is to describe a new therapeutic approach based 
upon fresh conceptions of the role of the pituitary-adrenal 
axis and of stress in the pathology and treatment of tuber- 
culosis. 

I was a patient of Dr. Favez when this paper was written, 
and subsequently during the beginning of the clinical 
research programme projected therein, and am wondering 
whether it has yet received in this country the attention 
which I am sure it deserves.—I am, etc., 


Beaconsfield, Bucks. T. M. BALL. 


REFERENCE 
! Schweiz. med. Wschr., 1952, 82, 953. 


Tuberculosis Case-finding 


Sir,—I have read with great interest the article on tuber- 
culosis case-finding by Drs. I. A. MacDougall, J. R. Mikhail, 
and W. H. Tattersall (January 10, p. 64) in which the value 
of x-raying the adult contacts of infant schoolchildren 
found to be tuberculin positive is demonstrated. The 
authors are to be congratulated on their success in getting 
all the reactor children and their family contacts, and often 
neighbours as well, to attend readily for screening. There 
is, however, no indication in the paper that any members 
of the staffs of the schools weré similarly examined. If they 
were examined it should have been so stated. 

In 1948 the Joint Tuberculosis Council recommended that 
persons whose employment brings them into close contact 
with groups of children should have an x-ray examination 
of the chest annually. The Minister of Health endorsed 
this recommendation, but there is reason to believe that it 
has not been widely followed. If—as the authors stressed 
in their talks in the schools—it is the responsibility of 
parents to find out who might have infected their child, 
how much more is it the responsibility of education authori- 
ties to ensure so far as it can be done that members of 
the staffs of their schools are free from tuberculosis by 
insisting on regular x-ray examination of all without excep- 
tion ? If this is already the practice in Bournemouth, may 
it soon become widespread.—lI am, etc., 


Belfast. H. G. CALWELL. 
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Leaking Abdominal Aneurysms 
Sir,—I was interested to read the report by Messrs. J. 
Woodrow Betts and B. C.,Rowlands of two unusual cases 
of leaking abdominal aneurysm (January 10, p. 73). It is 
certainly wise to keep this possibility, uncommon as it is, in 
mind when one is dealing with a case of acute abdominal 
pain. 
May I add that a very helpful aid to the diagnosis of such 
a condition is a flat x-ray photograph of the abdomen in 
both postero-anterior and lateral views ? In some such cases 
the film shows a faint shadow thrown by the calcified wall 
of the aneurysm that could be seen and interpreted correctly 
if one has the possibility in mind. I know of three such 
cases diagnosed by x-ray examination, two of which were 
confirmed on post-mortem examination. It is a good practice 
in all cases of acute abdominal pain to have, in addition 
to other tests, a flat x-ray photograph of the abdomen, 
including the diaphragmatic shadow, in postero-anterior and 
lateral views, in the erect and supine positions, It often 
helps one to arrive at a correct diagnosis, with all the 
obvious advantages.—I am, etc., 
Connecticut. 


M. A. SHAFI. 


Catheterization in Retention of Urine 


Sir,—Mr. J. A. Lloyd Davies (January 31, p. 257) has 
given us some rules that should help in the immediate 
relief of this distressing condition and in avoiding sepsis 
in any future operative procedures. He has not mentioned 
the use of an enema in home treatment. The smallest extra 
pressure on the prostate by a loaded rectum may at once 
precipitate a latent prostatic obstruction which an enema 
equally quickly relieves. 

Such a high degree of infection as that given from 
catheterization does not, I believe, occur when a metal 
catheter is used. There is not so much handling during the 
process if the catheter, held at one end and dipped in a 
lubricant, is passed in one quiet movement. “Catheter 
nights ” at hospitals may be no more, and the practice that 
students obtained in the use of metal instruments may not 
now exist. This will result in greater danger from injury. 

I feel that Mr. Lloyd Davies is wrong in saying that the 
method he describes for temporary suprapubic drainage is 
new. It was currently taught in 1900, and we were shown 
the trocar and cannula and some very shiny red catheters, 
but I did not happen to see the method in actual use. It 
was not then referred to as being new and had, I believe, 
been introduced from Paris.—I am, etc., 


London. W.1. G. H. Cott. 


The Catheter and the Prostate 


Sir,—Recent correspondence in your columns on. this 
subject, with your annotation (January 31, p. 266) and the 
investigations of Mr. J. A. Lloyd Davies (January 31, p. 257) 
into urinary infection in cases of retention, all stress again 
that there are divergent opinions concerning the use of the 
catheter before prostatectomy. Perhaps it may be that 
there is a middle path along which the majority of cases 
of prostatic retention may be satisfactorily treated. On the 
one hand, there is a strong body of opinion stressing imme- 
diate prostatectomy without preliminary catheterization as 
the ideal. On the other hand, there are those, also with 
undoubted experience, who find many of these patients in 
a greatly improved state and fit for prostatectomy only 
after a varying interval of urethral or suprapubic drainage 
to enable intercurrent conditions to be treated and to gain 
more help from antibiotics and the correction of fluid and 
electrolyte balance. All are in agreement concerning the 
gravity of infection and the chance of its introduction in 
the treatment of retention of urine. 

In this correspondence there are two factors mentioned 
but, I feel, not sufficiently stressed in weighing up the points 


for or against catheterization. I believe that they are per- 
haps the most important factors in pointing to immediate 
prostatectomy as the ideal line of treatment in all but a 
very small number of cases. This small number of cases 
would include those in which there was marked evidence 
from bedside examination of uraemia and cardiovascular 
decompensation. Diabetes in the old seems, unfortunately, 
in this connexion to be diagnosable only on urinary exami- 
nation, but does not appear to be a very grave risk to opera- 
tion, and certainly any such patient can be thoroughly pre- 
pared for prostatectomy in a period not requiring any 
longer than 24 hours’ urinary drainage. 


The first factor is that the danger from infection appears to lie 
not only in the introduction of sepsis from without by catheter- 
ization but in the stirring up or spreading of an infection already 
present in the bladder or prostate because of long-standing poor 
emptying of the bladder. Gross infection, it is well known, is 
often present in patients who have had no catheterization. When 
a postefior urethritis arises owing to the expression of infection 
from a chronically infected prostate there is a toxaemia, and the 
pain and discomfort are more than that arising just from an 
over-distended bladder. It would seem that this posterior 
urethritis might arise from infection passing into the prostatic 
urethra as the catheter is withdrawn from the bladder. As the 
tip leaves the bladder and passes through the urethral meatus 
on its outward journey it will take with it or be immediately 
followed by some of the deposit lying at the base of the bladder. 
This is usually a heavily infected deposit. A common source of 
the infection is from bladder diverticula. When the opened and 
emptied bladder is viewed through a suprapubic incision before 
prostatectomy, the presence of multiple small diverticula is 
diagnosed by the appearance of small drops of pus and infected 
debris being expressed into the bladder from the small sacs. 
Certainly on repeated catheterization the withdrawal of the 
catheter after complete or partial decompression of the bladder 
may spread infection into the urethra. To overcome the retention 
and to drain the infection and prevent the spread of inflammation, 
the hypertrophied prostate must be removed when the emergency 
arises. In the occasional case where some form of drainage is 
required for some few days, then a suprapubic cystostomy would 
appear the better line. 

The second factor is one mentioned by Mr. R. Marcus in his 
letter (December 27, 1952, p. 1414). He states that one thing 
required in the treatment is the co-operation of the patient. I 
would alter this slightly and state that a lack of co-operation in 
the patient is one factor which contraindicates any but a definitive 
and immediate line of treatment, such as prostatectomy. Many 
geriatric problems in various specialties are solved nowadays 
by operative treatment which would have been doomed to failure 
before the more modern advances in anaesthetics, antibiotics, and 
biochemistry. However, most surgeons, when faced with the 
possibility of operating on an elderly patient, still consider in 
weighing up the pros and cons that, if the co-operation of the 
patient is lacking or if he is suffering from a disorientation or 
mental deterioration and cannot appreciate what is being aimed 
at in his treatment, then operation does not stand nearly the same 
chance of success. Palliative or temporary procedures, such as 
repeated catheterization or the formation of a suprapubic cysto- 
stomy, have a worse effect, and are, to put it at its mildest, dis- 
heartening to an elderly patient, to whom explanation will not 
often be of much avail. Deterioration in a patient’s condition 
may occur under these circumstances quite rapidly, and particu- 
larly if there is a tendency to any disturbance which one might 
put in the category of senility. The knowledge that the reten- 
tion, with its pain and misery, with which the patient has but 
recently been admitted to hospital has now been cured by a 
radical and final operation, only entailing an inlying catheter for 
perhaps five days, is the most heartening and bracing news to 
such patients. There seems no reason why the practitioner with 
ordinary care should not pass a catheter on a patient with acute 
retention to make him comfortable for his journey to hospital. 
Ideally, the patient should be sent to hospital without catheteriza- 
tion. The surgeon who realizes that a recent admission with acute 
retention has been catheterized should be prepared to go ahead 
with immediate prostatectomy. 


Small variations in technical detail ate of little importance. 
Major variations in the operation of prostatectomy as well 
do not seem to be the points of main consideration. The 
Harris, the Wilson Hey, and the Millin operations are all 
satisfactory for the immediate treatment of acute retention. 
Even the transurethral punch operation, of which I can 
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claim only slight experience, is a procedure which removes 
the obstruction at one operation and thus provides adequate 
drainage for an obstructed and infected urinary tract— 
i am, etc., 
Glasgow. 


JAMES H. LEVACK. 


Intestinal Microflora 


Sir,—My letter (December 6, 1952, p. 1257) regarding 
kwashiorkor was necessarily brief and to the point, so much 
so that it was too subtle for some and misread by others. 
I wanted to put forward the idea of the role of intestinal 
microflora as a dynamic part of the nutrition of the human 
body and that it was not only the biosynthesis of the B 
group of vitamins, but also other metabolic activities, that 
took place in the gut. 

Laboratory studies of bacterial metabolism show that 
growth factors are the main or side products, and aerobic 
Organisms can be used in submerged culture processes to 
produce many organic substances by fermentation. Com- 
mercial work on streptomycin has shown that when its 
manufacture is stepped up large amounts of vitamin B12 are 
produced in the substrate. Clinically it has been shown 
that aureomycin will produce vitamin-B deficiencies by 
the killing of the intestinal microflora; and in the treat- 
ment of some of the vitamin-B lesions with large doses 
of multiple vitamin-B concentrate the lesions may not all 
disappear, but some will be further activated or unmasked 
(vitamin-B shift), It is not only the B group of vitamins 
that share in the biosynthesis in the gut, but other factors 
may enter into, the picture for the true origin and main- 
tenance of a suitable intestinal microflora. It was because 
of this that I pointed out that, in the absence of a suitable 
diet ab initio, the failure to take in meat and meat products 
meant the failure of a suitable type of intestinal microflora 
to flourish in the first place. The ingestion of large 
amounts of vegetable protein in a gut not properly condi- 

‘tioned would eventually work out right, but could work 
better under more suitable circumstances—i.e., a more recep- 
tive intestinal microflora. 

It is suggested that many conditions relating to nutri- 
tional pathology may be explained on the basis of an 
aberration of the intestinal microflora, so that the various 
types of pernicious anaemia could be explained on this 
basis. The differential absorption of iron, with complete 
failure of absorption in some people, may also be explained 
on this basis, and so on.—I am, etc., 

Watford. 


In Remembrance of Mr. Philip Mitchiner 


Sir,—In view of Mr. Philip Mitchiner’s known dislike of 
funeral flowers, and his great interest in the Royal Medical 
Benevolent Fund, it was suggested that donations to this 
charity would have pleased him. The Committee of the Fund 
would like it to be known that the sum of £163 was con- 
tributed, and many letters expressing affection and respect 
were received. The Committee desires to thank all his 
friends who joined in this remembrance of a well-loved and 
honoured man.—I am, etc., E. C. PENNEFATHER, 


London, S.W.15. Secretary, Royal Medical 
Benevolent Fund. 


POINTS FROM LETTERS 


‘The Catheter and the Prostate 

Mr. Water McC. Scortr (London, W.2) writes: Having read 
the correspondence on this subject (January 24, p. 216), I would 
like to suggest that perhaps the best view is to fit the treatment 
and operation to the patient rather than the patient to them; 
and that “the art” lies in selecting the right one for each. 


Collection of Blood 

Dr. P. M. Vicary (Littlestone, Kent) writes: May I add yet 
one more point in the correspondence on collection of blood ? 
Before inflating the already applied cuff of the sphygmo- 
manometer, ask the patient to put the arm down as near the floor 
as possible. Inflate the cuff after a minute in this position and 
then elevate the arm to the position for venepuncture. One word 
of warning: Hold on to your sphygmomanometer. 


CHARLES ROTMAN. 








Obituary 








G. D. HALE CARPENTER, M.B.E., D.M. 


Professor G. D. Hale Carpenter, professor emeritus of 
zoology (entomology) in the University of Oxford, died 
at the Radcliffe Infirmary on January 30 at the age of 70 
after a long illness. 

Geoffrey Douglas Hale Carpenter was born on Octo- 
ber 26, 1882, and came of a distinguished academic 
family ; both his father and his grandfather were doctors 
of science and Fellows of the Royal Society. He had 
the rare privilege of being born in Eton College, where 
his father was an assistant master and his mother the 
daughter of another. He was educated at the Dragon 
School (Lynam’s), Bradfield College, and St. Catherine’s, 
Oxford, graduating B.A., with a second-class in his final 
examination, in 1904, and then passing with a University 
Entrance Scholarship to St. George’s Hospital. He 
qualified M.R.C.S., L.R.C.P. in 1908, taking the degrees 
of B.M., B.Ch. in the same year, and he proceeded to the 
D.M. five years later. After qualification he held the 
appointments of house-surgeon and house-physician at 
St. George’s Hospital. 

From his earliest preparatory-school days Hale 
Carpenter displayed a keen interest in natural history, 
and he came to know the plants, birds, snails, and insects 
of the Oxford district exceedingly well. The ground 
was thus well prepared for his future activities, and when 
as a young student he attended his first lecture on insect- 
borne diseases the effect was profound. He decided 
forthwith that that was the field for him, and in 1910 
he entered the Colonial Medical Service. 

At the close of the nineteenth century sleeping sick- 
ness, which had hitherto been confined to the west coast 
of Africa, appeared in Uganda and spread with such 
terrible rapidity around the shores of the great lake, 
Victoria Nyanza, and among the dense population of 
the islands in the lake that over 200,000 natives died 
within a few years. To study the disease the Royal 
Society appointed a commission, which came to the 
conclusion that the control of sleeping sickness 
demanded a greater knowledge of the bionomics of 
the tsetse fly, Glossina palpalis, and Hale Carpenter 
was engaged for the work, taking up his residence in 
the Sesse Islands, in the north-west part of the lake, 
in February, 1911. The results of his investigations 
appeared in the Reports of the Sleeping Sickness Com- 
mission of the Royal Society (1912, 1913, and 1919), 
and were presented in another form as a dissertation 
for his degree of doctor of medicine at Oxford. 

The war of 1914-18 caused him to be withdrawn 
from tsetse research, and he served as a captain with 
the Uganda Medical Service, being constantly moved 
about from post to post waiting for the casualties that 
never came. As he said in the preface to his book, 
A Naturalist in East Africa (1925), which dealt with the 
war years, “ Many long periods of what would otherwise 
have been ‘excessive boredom’ were relieved by the 
pursuits of a naturalist, and, indeed, it was only the 
interest of these pursuits that made life possible.” So it 
was he studied and collected insects of all kinds, paying 
special attention to the phenomena of mimicry, poly- 
morphism, and matters of evolutionary interest and 
keeping up a correspondence about his work with the 
late Sir Edward Poulton, of Oxford. For his services 
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in the war he was appointed M.B.E. in 1918. After the 
war he was specialist officer for the control of sleeping 
sickness in Uganda until he retired from the Colonial 
Medical Service in 1930, but he undertook a special 
investigation into tsetse fly in Ngamiland at the request 
of the Secretary of State for the Colonies in 1930-1. 

On returning to England, Hale Carpenter built a house 
on Cumnor Hill, within easy cycling distance of the 
Oxford University Museum, which housed in the Hope 
Department of Entomology so many of his African 
specimens. For a year or two he visited the depart- 
ment daily, studying and identifying his collections and 
assisting Sir Edward Poulton, whose disciple he had ‘been 
for so long. When Sir Edward retired in 1933 Hale 
Carpenter succeeded him as Hope professor, occupying 
the chair until 1948, when he retired on reaching the 
age limit. The title of emeritus professor was then con- 
ferred upon him. During the period he was professor 
he continued his studies on mimicry, geographical distri- 
bution, and evolution, and he did all he could to make 
his department more useful, finally appealing to the 
— for a new building and for a greatly increased 
staff. ' 

During the last war Hale Carpenter lectured on tropi- 
cal medicine and camouflage to the troops in training 
near Oxford, and he prepared special booklets for the 
African campaigns, besides serving as head warden of 
the air-raid precautions service for the Cumnor district. 
He was keenly interested in the Linnean, Zoological, 
and Royal Societies, and was a frequent attender and 
speaker at their meetings in London, serving as vice- 
president of the Linnean in 1935-6 and as president of 
the Royal Entomological Society in 1945-6.. His monu- 
mental study of Euploea, a genus of butterflies ranging 
widely across the Pacific, was completed shortly before 
his death, and is to appear in the Transactions of the 
Zoological Society of London. His other writings in- 
cluded A Naturalist on Lake Victoria (192C) and Mimi- 
cry (1933), as well as numerous technical publications. 

Hale Carpenter was a tall, good-looking man, with 
white hair, easy of address, and with a keen sense of 
humour. His recreations included boating on the Cher- 
well and gardening. He took a prominent part in the 
church life of Cumnor. The funeral service was held 
in the chapel of Jesus College, Oxford, where he was a 
Fellow from 1933 to 1948. He married in 1919 Amy 
Frances Thomas-Peter, of Treviles, Cornwall, who sur- 
vives him. There were no children.—B. M. H. 


JOSIAH OLDFIELD, D.C.L., M.R.CS. 


Dr. Josiah Oldfield, who died on February 2 at the age 
of 89, was a reformer of the old school, vigorous in the 
advocacy of the many causes he had at heart. 

Josiah Oldfield was born at Shrewsbury on February 
28, 1863. From Newport (Salop) Grammar School he 
went on to Oxford, where he gained second-class 
honours in theology and civil law. After being called to 
the Bar by Lincoln’s Inn, he practised for a time on 
the Oxford circuit. He then decided to study medicine 
at St. Bartholomew’s Hospital Medical School, qualify- 
ing in 1897. He never lost his interest in the law, how- 
ever, and in 1901 Oxford awarded him a doctorate in 
civil law for his thesis on capital punishment. In the 


same year he founded the Society for the Abolition of 
Capital Punishment, and also went out to India to see for 
himself how the people of India lived and what substance 
there was in their grievances. 


While a student at Oxford Oldfield came to the con- 
clusion that meat-eating was unnecessary, and after 
qualifying as a doctor he became warden and senior 
physician to the Lady Margaret Fruitarian Hospital, 
Sittingbourne. His views as a medical man undoubtedly 
added weight to those of other advocates of dietary 
reform, G. B. Shaw included. During the first world 
war Oldfield held a commission as a Territorial in the 
R.A.M.C. and commanded a field ambulance. He was 
mentioned in dispatches and awarded the Territorial 
Decoration. After the war he returned to his hospital 
and private practice, describing himself in a book of 
reference as a consultant in diseases of digestion and 
resulting neuroses. He wrote numerous books, mainly 
on dietetics, for the instruction of the lay public, and 
he also addressed meetings up and down the country. 
He died after a short illness ; increasing age did not 
prevent him from continuing the work he considered so 
important. He leaves a daughter, Dr. Josie M. Oldfield. 





The death at a comparatively early age of Dr. Harriet E. 
AcHESON, formerly professor of obstetrics and gynaecology 
at the Lady Hardinge Medical College, New Delhi, at 
Glenavy, County Antrim, on January 21, will be a matter 
of regret to the many who knew her in India. Harriet 
Elizabeth Acheson was born in Ulster, the daughter of the 
late John Acheson, of Portadown, and studied medicine at 
the Royal Free Hospital School of Medicine for Women, 
qualifying M.R.C.S., L.R.C.P. in 1924. She graduated M.B., 
B.S. at the University of London in the following year and 
proceeded M.D. in 1931. Dr. Acheson went to India in 
1926 to join the Women’s Medical Service there, and served 
in several of the smaller hospitals. Her professional ability 
and her kindly disposition stood her in good stead, and her 
last appointment of a general nature was at the Aitchison 
Hospital, Lahore, one of the biggest hospitals staffed by the 
Women’s Medical Service. In, 1938 she was appointed 
professor of obstetrics and gynaecology at the Lady Hardinge 
Medical College. She hesitated before accepting that 
onerous position because, although she wished to specialize, 
she did not really care to give up the freedom which being 
in sole charge allowed. However, specialization won the 
day, and Dr. Acheson was very successful in the College. 
Many students, house-surgeons, and assistants owe her much 
for her careful and patient teaching and for her personal 
interest in their welfare. She remained at the College until 
the partition of India in 1947, and her retirement then was 
much regretted. For her services she was appointed O.B.E. 
in 1948. Dr. Acheson had an artistic side which she 
developed in the latter years of her service in India and after 
retirement. Sketching in water colours was not a mere 
hobby but a matter of self-expression which gave her great 
satisfaction.—R. Y. 


Dr. A. S. WHITEHEAD, consultant radiologist to hospitals 
in the Liverpool and District Eastern Hospital Group, died 
at his home on February 2, at the early age of 36. Alan 
Stuart Whitehead was born on October 11, 1916, and was 
educated at King George V School, Southport, and at the 
University of Liverpool, where he graduated M.B., Ch.B. 
in 1941, being awarded the clinical exhibition in medicine. 
He had proceeded M.D. only last year. After graduation, 
Dr. Whitehead acted as house-surgeon and house-physician 
at the Emergency Hospital, Southport, and then entered 
the R.A.M.C. Owing to ill-health he was obliged to relin- 
quish his commission in 1944. He then spent a short time 
in general practice until in 1947-8 he took the postgraduate 
course in radiology at the University of Liverpool, obtain- 
ing the degree of M.Rad. as well as the diploma of 
D.M.R.D. of the Royal Colleges in 1949. He served as 
registrar in the Royal Liverpool United Hospitals in 1948-9 
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and later became senior registrar at Broadgreen Hospital 
and Mill Road Maternity Hospital. In 1951 he was 
appointed assistant radiologist to the Liverpool and District 
Eastern Hospital Group, and finally, in October, 1952, con- 
sultant radiologist to Mill Road Maternity Hospital, New- 
sham General Hospital, and Bootle General Hospital. He 
leaves a widow and two children. 


We are indebted to Dr. P. H. WurTaKER for the following 
appreciation: Whitehead was an exceptionally able student 
who did very well in his final examination, as was shown 
by the award of the clinical exhibition in medicine. During 
the war he acquitted himself well, and later, when he took 
up radiology, he was one of the outstanding students of his 
year, proving that radiology was, in fact, the specialty for 
which he was most suited. His rapid promotion to consul- 
tant status was further evidence of his considerable ability, 
particularly as during that time he had published papers on 
congenital toxoplasmosis, radiological double contour effect, 
and placentography. At the recent annual meeting of the 
British Institute of Radiology he took part in the discussion 
on placentography. His advice was continually sought by 
his colleagues on all matters pertaining to radiology, and 
they thought very highly of his opinion, which was most 
willingly given. Since his work was of such a specialized 
nature we invited him to help us with the postgraduate 
course in radiology. He gave freely of his time to the 
teaching of the students, and we could always rely on him 
to help with additional work. He will be greatly missed 
by all his colleagues in hospital and by the students. It is 
tragic that so young a life should be cut short at the 
commencement of what must have been a very promising 
career. 





Medical Notes in Parliament 








WELFARE OF FLOOD VICTIMS 

The disaster which storm and flood inflicted on the east 
and south-east coasts on January 31 has been a major pre- 
occupation of Ministers and Members since the Prime 
Minister first promised the House on February 2 that every- 
thing in human power would be done to repair the sea 
defences and alleviate distress. The progress on health 
and welfare provisions is recorded in the following state- 
ments. 

On February 3 the Home Secretary, as chairman of the 
committee of Ministers set up to control operations, stated 
that some 30,000 people were believed to have left their 
homes, of whom some 6,000 were in rest centres. Except 
in a few cases such essential services as gas, electricity, 
water, and fuel were working, and food supplies were 
adequate. 

The next day he had to say that the breaches in the 
sea defences were so extensive that it would not be possible 
to complete the repair work before the next high tides on 
February 14. Although everything possible would be done, 
the country must be prepared for the possibility of further 
flooding in some areas. To prevent further loss of life, 
and to minimize the risk of disease, residents who had had 
to leave their homes should satisfy themselves by local 
inquiries that it would be safe for them to return before 
they did so. 

Requisitioning 

Discussion was inflamed by controversy over a proposal 
to requisition 20 houses in Erith. 

Mr. H. MACMILLAN, Minister of Housing and Local 
Government, made a statement on welfare in which he 
sought to settle the dispute over requisitioning. He pointed 
out that the responsibility for welfare and first-aid relief 
rested with the county and county borough councils, under 
the general direction of the Ministry of Health. The 
Minister had no hesitation in permitting those authorities 
to requisition such property as they felt most convenient 
to perform their task. 


After first aid came the stage of convalescence and re- 
habilitation. The Minister of Health and he were already 
considering the dispersal of those in the rest centres. If for 
this purpose he felt it necessary to authorize the requisition- 
ing of empty houses he would do so, but in that case the 
authority concerned would be the housing authority 
—county boroughs and district councils—who were respon- 
sible for long-term housing as distinct from the short-term 
welfare problem. 

Health Good 

Sir Davin MAXWELL Fyre had more to say about dis- 
persal from rest centres on February 5. As rehousing 
became possible furniture would be required, and arrange- 
ments had been made to store in a Government depot at 
Royston any gifts of furniture made by the public. He 
assured the House, on the authority of the Minister of 
Health, that the state of public health in the flooded areas 
gave them no cause for anxiety, although it was being 
closely watched. 

Mr. N. W. Dopps returned to the question of requisition- 
ing, and said that the Kent county medical officer of 
health was pressing the Ministry of Housing and Local 
Government to grant the request of the Erith Borough 
Council to requisition houses. The Home Secretary replied 
that it was a health matter and the Minister of Health 
would do what he considered necessary. He had been in 
touch with the county medical officer, who had advised 
him that he was satisfied that for the time being arrange- 
ments were adequate, and he would not press the local 
authority on health grounds to clear the rest centres. The 
clearance of rest centres, the Home Secretary added, must 
be considered with the greatest urgency. 

Mr. T. C. PANNELL referred to experience in the blitz that 
after 48 hours people wanted to get home again, and that 
public morale fell if they could not. The idea in Erith that 
the rest centres should be kept open for a fortnight or 
three weeks, with 70 people sleeping in a room, was not 
the sort of situation that the local people envisaged. He 
pressed again that the county medical officer’s request 
should be considered on welfare grounds. To this the 
Home SECRETARY replied that there were less than 3,000 
people in rest centres. But he agreed that that, while re- 
assuring, was no reason for stopping the urgent considera- 
tion he had promised. 


Lodging Allowance 
The first decision on billeting was announced by Mr. 
MACMILLAN on February 6. It was that the Government 
had decided as an immediate short-term measure to pay a 
lodging allowance, without applying any form of means 
test, to householders affording shelter to victims of the 
flood. 


Specialists on Tribunals 

Mr. J. T. Price asked the Minister of National Insurance 
on February 2 if in cases of industrial dermatitis referred 
to medical appeal tribunals adjudicators were in all cases 
qualified dermatologists. Mr. R. H. Turton, the Parlia- 
mentary Secretary, said they were not, and he could not 
accept the suggestion that tribunals should always include 
specialists in the particular condition from which an appel- 
lant might be suffering. In a case of dermatitis the evidence 
before the tribunal always included a report by a derma- 
tologist. There was general satisfaction with the decisions 
of the tribunals, which consisted of physicians of great 
eminence. To adopt the suggestion of Mr. Price would 
involve great delay. 


Female Mortality in Scotland 

Mr. Hector HuGHes on February 3 asked the Secretary 
of State for Scotland if he was aware that in Scotland the 
death rate for young women was higher than the death 
rate for young men; that Scotland was the only country 
in Europe where this was so; if he would state the reason 
for this disparity ; and what he would do to reduce the 
high mortality among young women. 
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Commander W. W. GALBRAITH said he was aware that 
for the 15 to 35 age group in Scotland, contrary to the 
usual experience elsewhere in Europe, the female death rate 
was higher than the male death rate in the years 1948-50. 
This was due to an excess of female deaths from respir- 
atory tuberculosis. With the greatly reduced tuberculosis 
mortality in 1951, the latest year for which detailed figures 
were available, the female death rate fell below the male 
rate. 

Mr. H. HuGHeES and Major W. J. ANSTRUTHER-GRAY 
questioned the Under-Secretary about the disparity between 
the tuberculosis death rate among women in this age group 
in England and Scotland. 

Commander GALBRAITH informed them that the death 
rate from respiratory tuberculosis among women between 
15 and 35 years of age in Scotland had fallen from 149 
per 100,000 in 1948 to 56 in 1951. The corresponding rates 
for England and Wales were 68 and 28. The precise reasons 
for the continuing disparity between the two countries were 
not known, but he saw no reason why the measures taken 
in recent years to combat the disease should not result in 
this disparity being further reduced in the near future. 


Tuberculosis and Housing 

Mrs. JEAN MANN asked for information about the living 
accommodation density in England and Scotland, and Com- 
mander W. W. GALBRAITH stated that according to the 1% 
sample tables of the 1951 census the number of persons per 
room in Scotland was 1.04 (compared with 1.27 in 1931) 
and in England and Wales 0.73 (compared with 0.83 in 
1931). Mrs. MANN asked if this was related to the dis- 
parity in the tuberculosis rate, and Commander GALBRAITH 
agreed that it might be. 


Flour for Bread 
Major G. LLoyD-GEorGE, Minister of Food, rejected a 
request by Dr. BARNET STROSS on February 4 that the 
addition of chalk to flour used for bread should be dis- 
continued. 
Vaccination of Troops 
Mr. N. BircH, Parliamentary Secretary to the Ministry 
of Defence, assured Mr. C. R. HOBSON on February 4 that 
the right of British soldiers, sailors, and airmen to refuse 
vaccination and inoculation had been maintained in respect 
of troops in Korea serving under United Nations com- 
mand. 
Dogs and Disease 
Sir WiLLiAM DARLING asked on February 5 whether 
domestic dogs were known to be carriers of disease. Miss 
Pat HorRNsBy-SMITH told him that the Minister of Health 
was advised there was little evidence that domestic dogs 
were commonly responsible for any human disease in this 
country. 








Vital Statistics 








Poliomyelitis and the Weather 
Drs. W. H. Bradley and A. E. Richmond have explored’ 
the hypotheses that meteorological conditions govern the 
rise and fall of the incidence of poliomyelitis, that fluctua- 
tions in weather affect the trend of the incidence during an 
outbreak, and that the total weather conditions affect the 
size of the epidemic. The criteria used for the meteoro- 
logical conditions were dry-bulb temperature and vapour 
pressure. Since the incidence begins to rise in early June 
it seems that a certain minimum temperature and humidity 
are necessary for the spread of infection, but “ beyond this 
it has not been possible to correlate the incidence with any 
specific meteorological factor.” The beginning of the 
seasonal fall does not appear to be related to temperature 
and humidity. Variations in temperature and humidity 
during an cutbreak do not seem to have any effect on 





1 Monthly Bull. Minist. Hith (Lond.), January, 1953. 








the course of the epidemic. There is a very slight sug- 
gestion that the years with below-average temperature and 
humidity are associated with the lowest incidence of 
poliomyelitis. 
Decennial Supplement, 1931 

Statistics of births, deaths, marriages, and population in 
the period 1921-30 are given in Part III of the Decennial 
Supplement for 1931 just issued by the Registrar-General 
for England and Wales. Since the events recorded happened 
more than 20 years ago, the Registrar-General has under- 
standably omitted the customary commentary on them : 
the volume is issued “to complete the historical record 
and for the more efficient study of long-term demographic 
events in England and Wales.” 


Influenza 

In the week ending January 31 there were 313 deaths 
from influenza in the great towns of England and Wales, 
compared. with 132 in the preceding week. In London and 
the south-eastern region there were 219 deaths, while in 
Greater London as a whole there were 170. Elsewhere, 
only in East Anglia has there been any considerable relative 
increase in deaths—from 3 to 25. Other regions of England 
and Wales continue to remain free from any widespread 
outbreak of the disease. The number of deaths in the great 
towns since the first week of the year is 568, as compared 
with 157 in the corresponding period of 1952 and 4,959 in 
1951. 

In the past week it is on the older members of the 
population that the illness has fallen most heavily. Of 
the total deaths, 283 have been in those aged 55 and over, 
133 being in those over 74. Most cases are due to the 
“ Scandinavian ” strain of virus A-prime, though there have 
been reports of the presence of virus B in certain areas. 


Week Ending January 31 

The notifications of infectious diseases in England and 
Wales during the week included scarlet fever 1,850, whoop- 
ing-cough 2,799, diphtheria 24, measles 26,460, acute polio- 
myelitis 29, dysentery 435, paratyphoid fever 7, and typhoid 
fever 1. 

Infectious Diseases 

Infectious diseases were more prevalent in England and 
Wales during the week ending January 24. The rises in the 
number of notifications included 632 for whooping-cough, 
from 2,160 to 2,792 ; 499 for measles, from 21,383 to 21,882 ; 
243 for scarlet fever, from 1,589 to 1,832; 145 for acute 
pneumonia, from 1,204 to 1,349; and 107 for dysentery, 
from 312 to 419. 

The largest rises in the number of notifications of measles 
were Derbyshire 255, from 464 to 719 ; Southampton County 
201, from 1,767 to 1,968 ; Surrey 134, from 551 to 685 ; and 
the largest falls were London 356, from 1,777 to 1,421; 
Essex 349, from 1,810 to 1,461 ; and Yorkshire West Riding 
338, from 1,520 to 1,182. Small increases in the incidence of 
whooping-cough were recorded throughout the country ; the 
largest were Lancashire 133, from 483 to 616, and London 
44, from 99 to 143. The only rise of any size in the number 
of notifications of scarlet fever was 38 in London, from 65 
to 103. 19 cases of diphtheria were notified, 7 more than 
in the preceding week. The chief feature of the returns of 
diphtheria was a rise from 2 to 6 in Warwickshire, where 
all the cases were notified in Birmingham C.B. 

During the week 38 cases of acute poliomyelitis were 
notified ; these were 10 fewer for paralytic and 3 more for 
non-paralytic than in the preceding week. The largest 
returns were 3 in Surrey and in Yorkshire West Riding. 

The chief centres of infection for dysentery were Essex 
86 (East Ham C.B. 79), Lancashire 69 (Liverpool C.B. 18, 
Preston R.D. 13), Lincolnshire 44 (Grimsby C.B. 44), London 
33 (St. Pancras 14), Kent 33 (Penge U.D. 9), Yorkshire East 
Riding 28 (Kingston-upon-Hull C.B. 27), and Yorkshire West 
Riding 25 (Barnsley C.B. 8). 

132 deaths were attributed to influenza in the great towns, 
60 more than in the preceding week ; 94 of these Geaths were 
registered in London and the South. 
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Graphs of Infectious Diseases 
The graphs below show the uncorrected numbers of cases INFECTIOUS DISEASES AND VITAL STATISTICS 
of catalan & notified weekly in England and Wales. Summary for British Isles for week ending January 24 
Highest and lowest figures reported in each week during the (No. 3) and corresponding week 1952. 7 
nine years 1943-51 are shown thus -~------ ;the figures for qotatr™ et ef ass al bene sreTfor tae 100 gest wee 


1952-3 thus —————.._ Except for the curves showing  Engiand and Wales (London included), London administrative county, the 
notifications in 1952-3, the graphs were prepared at the 52 Pisctzal towns & Seomene. a © Stinctoal towns io Northern leciand. 
























































































































Department of Medical Statistics and Epidemiology, London Al blank space denotes, disease not notifiable or no return available, 
: : oat table ‘is based on information supplied by the Registrars-General of 
School of Hygiene and Tropical Medicine. England and Wales, Scotland, N. Ireland, and Eire, the Ministry of Health 
~ PNEUMONIA and Local Government of N. Ireland, and the Department of Health of Eire. 
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Hospital Endowments (Scotland) Bill—A Bill providing 
for the establishment of a Scottish Hospital Endowments 


Research Trust was introduced in the House of Lords last . 


week. The Trust is to “receive and administer part of 
the endowments of former voluntary hospitals on trust for 
the purpose of assisting the conduct of medical research.” 
The Trust will also have power to accept new gifts or 
legacies. The arguments in favour of this move are given 
in a memorandum by the Hospital Endowments Commission 
which was published last July as a White Paper (Cyd. 8615). 
From this it appears that the annual income of the Trust 
will be about £120,000. 


Beit Centenary.—Alfred Beit, financier and philanthropist, 
was born at Hamburg on February 15, 1853. As a young 
man he went to Kimberley, where he set up on his own as 
a diamond merchant. He had success and became the 
intimate friend of Cecil Rhodes and Starr Jameson. By 
the time of his death in 1906 Beit had amassed a fortune. 
Although much of this was left to members of his family, 
his public benefactions amounted to £2,000,000. King 
Edward’s Hospital Fund and Guy’s Hospital were each 
left £20,000. A scheme for an institute of medical sciences, 
for which Beit had bequeathed £50,000, was abandoned, 
but in December, 1909, his brother Otto increased the 
amount to £215,000 and founded the Alfred Beit memorial 
fellowships for medical research. The first list of awards, 
made in March, 1910, included the names of Thomas Lewis, 
F. W. Edridge-Green, Sidney Russ, and Edward Mellanby. 


How Children Develop.—An ambitious study of the 
physical and mental development of normal children, from 
birth until the end of adolescence, is being carried out by 
the Child Study Research, a joint organization of the Insti- 
tutes of Child Health and Education of London University. 
After a pilot study of 23 infants the main project began in 
the summer of 1951. Now there are about 100 infants being 
regularly examined in their homes as well as at the Child 
Study Centre (Coram’s Garden, Brunswick Square, Lon- 
don, W.C.1). It is hoped gradually to increase the number 
in the study to a total of 250. Each time a mother visits 
the centre she reports on her child’s progress, her own 
training methods, and the first appearance of signs of 
temperament and personality in her offspring. Her report 
is checked by tests and observations on the child, who also 
has a full physical examination including anthropometric 
measurements, a radiograph of the wrist, etc. Later on 
these records and observations will be correlated with school 


progress. 


Walkie-Talkie Ambulances.—The Health Department of 
Kingston-upon-Hull has equipped some of its ambulances 
with radio-telephones. The ambulances are deployed at 
various points in the City away from their station, so that 
local calls can be dealt with more promptly. The points 
selected for deployment are not necessarily the same on 
each occasion. Account is taken of peak traffic periods or 
other circumstances which may warrant special coverage. It 
is also found that some parts of the city are particularly 
favourable for radio transmission and reception. The 
scheme is working well and has eliminated delays caused 


by traffic congestion. 


A.C.T.H. Factory.—Armour Laboratories, whose Ameri- 
can laboratories played such a prominent part in the develop- 
ment of A.C.T.H., are to build a laboratory in this country 
for the production of their long-acting brand of A.C.T.H. 
“acthar gel.” On February 6 the Mayor of Eastbourne 
laid the foundation of the new laboratory at Hampton Park, 
Eastbourne. Large-scale production of the hormone is 
expected to start early next year. 


Westminster Abbey Appeal.—The Dean and Chapter of 
Westminster are appealing for a million pounds to restore 
the Abbey. Many famous men of medicine and science. 
are commemorated there, and it is felt that doctors will 
wish to support the appeal generously. Contributions 
should be sent to the Dean of Westminster, c/o Barclay’s 
Bank Ltd., Abbey House, London, S.W.1. 


B.M.J.s for Korea.—Korean doctors have expressed a 
keen desire to read about modern British medicine, and 
would be grateful to receive used copies of the B.M.J. or the 
Association’s special quarterly journals. Readers who have 
finished with their journals, and would like them to go to 
Korea, should send them to Chungchong Namdo Medical 
Association, c/o Dr. L. N. Yhap, U.N.K.R.A., Pusan, Korea, 
B.A.P.O. 3. After circulation in Korea the journals wilt 
be placed in the library of the Union Medical College, 
which comprises the Seoul Medical, the Seoul Women’s 
Medical, and the Ewha Medical Colleges. 


Nursing on Television.—A television documentary pro- 
gramme entitled “Under Her Skilled Hand” was trans- 
mitted on February 4. The story, by Dr. Cormac Swan, 
assistant editor of Family Doctor, told of the preliminary 
interview of a prospective nurse, her classroom training, 
introduction to ward work in a general hospital, and her 
final emergence as a fully qualified nurse. The authentic 
scenes and dialogue and the excellent acting must have had 
a good effect on anyone considering taking up nursing as a 
profession. 


The Horder Club was formed about six years ago to 
honour Lord Horder and his work in connexion with the 
rheumatic diseases. It is composed of a group representing 
many of the facets of the study of rheumatic diseases. The 
Club met on January 29 and discussed a film shown by 
Dr. Campbell Golding on radiography in rheumatoid 
arthritis. 


Dr. E. C. Ellis and Mr. Hugh Owen Jones have received 
letters of commendation from the Minister of Fuel and 
Power, Mr. Geoffrey Lloyd, for their part in the successful 
treatment of 20 miners burnt in an explosion at Bedwas 
Colliery, Monmouthshire, last October. After expressing 
admiration for their work, Mr. Lloyd goes on to say that 
“the saving of the lives of so many casualties from such 
extensive burning injuries is quite unprecedented in the 
mining world.” 


Dr. Cyril Darlington, F.R.S., director of the John Innes 
Horticultural Institution, has been appointed Sherardian 
Professor of Botany at Oxford. 


Dr. W. G. Penfield, O.M., professor of neurosurgery at 
McGill University, will receive the honorary degree of 
doctor of civil law at the Rhodes centenary celebrations. 
at Oxford next July. Dr. Penfield was himself a Rhodes 


Scholar. 


Dr. P. D. White, the well-known Boston cardiologist, 
has gained a Lasker award for “distinguished achieve- 
ment in the field of cardiovascular diseases.” He was 
given a golden statuette of the Winged Victory of Samothrace 
and $1,000. 


Dr. William Pickles is leaving England on February 26 
for South Africa, where he will give a series of lectures at 
the invitation of Dr. T. B. Davie, Principal and Vice- 
Chancellor of the University of Capetown. 


Emergency Bed Service: Applications and Admissions.— 
During the seven days ending February 9 the number of 
applications made by doctors to the London Emergency 
Bed Service for admission of patients was 1,992, of whom 
79.58% were admitted. A yellow warning indicating that 
the percentage of admissions fell below 80 was issued on 


February 10. 
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COMING EVENTS 


Medical Librarianship.—The First International Congress 
on Medical Librarianship is to be held in London in July 
under the presidency of Sir Cecil Wakeley. There will 
be symposia on the education and training of medical 
librarians, the organization of new medical libraries, and 
international co-operation. A full programme of visits to 
medical libraries and institutions has also been arranged. 
Further information may be obtained from the honorary 
secretaries of the Congress, London School of Hygiene, 
Keppel Street, London, W.C.1. 


British Association of Sport and Medicine.—The first 
annual general meeting of the British Association of Sport 
and Medicine will be held in the Meyerstein Theatre of 
the Westminster Hospital Medical School, London, S.W.1, 
at 5 p.m. on Friday, February 27. Sir Adolphe Abrahams 
will speak on the policy of the association, and all regis- 
tered medical practitioners who are interested in the medical 
aspects of sport will be welcome. Further information 
may be obtained from the Hon. Secretary, c/o The British 
Olympic Association, 95, Mount Street, London, W.1. 


Postgraduate Symposium on Dermatology.—The next of 
the monthly symposia for general practitioners arranged 
by the Cambridge University Medical School is to be held 
at Addenbrooke’s Hospital, Cambridge, on Saturday, 
February 28, the subject for discussion being dermatology. 
The symposium is open, without fee, to medical practi- 
tioners whose names are on the National Health Service 
list, and those wishing to attend are asked to notify the 
Secretary, Cambridge University Medical School, The 
Naval Hut, Downing College, Cambridge, not later than 
February 21. 


NEW ISSUES 


Journal of Clinical Pathology.—The next issue (Vol. 6, No. 1) 
will be available in a week’s time. The contents include: 


A THROMBIN GENERATION Trst. R. G. Macfarlane and Rosemary Biggs. 

A Stmp_e METHOD OF STUDYING THE GENERATION OF THROMBIN IN RE- 
CALCIFIED PLasMA. W. R, Pitney and J. V. Dacie. 

THE — OF PROTHROMBIN IN PLasMA. Rosemary Biggs and A. S. 

jougias. 

THE ee GENERATION TEST. Rosemary Biggs and A. S. 

‘ougias. 

PSEUDO-HAEMOPHILIA: AN ACQUIRED HAEMORRHAGIC DIATHESIS DUE TO A 
CIRCULATING ANTICOAGULANT. C. Hougie. 

A MODIFICATION FOR ROUTINE LaBoraTORY Use OF STEFANINI’S METHOD OF 
+ aaa Factor V ACTIviry IN HUMAN OXALATED PLASMA. Peter 

olf. 

THe ESTIMATION OF HEPARIN IN BLOOD. M. Bassiouni. 

TRANSFUSIONS OF SUSPENSIONS OF BLOOD PLATELETS- IN THROMBOCYTOPENIA 
AND THROMBOPATHIA. S. van Greveld, M. M. P. Paulssen, H. L. J. M. 
Bartels, and R. Vonk. 

LABORATORY TESTS FOR INCIPIENT THROMBOSIS. G. I. C. Ingram, Rosemary 
Biggs. and P. Armitage. 

A Tuirp EXAMPLE OF THE BLOOD Group ANTIBODY ANTI-K. Hal Crawford. 

ViTaMIN Bi2 CONCENTRATIONS OF SERUM AND URINE IN THE First 72 Hours 
AFTER INTRAMUSCULAR INJECTIONS OF THE VITAMIN. D. L. Mollin and 
G. I. M. Ross. 

ANTIBODY FORMATION IN MYELOMATOsSIS. J. Marks. 

‘THe MIppLesRooKk-DuBOs HAEMAGGLUTINATION TEST AND ITS HAEMOLYTIC 
MODIFICATION IN THE DIAGNOSIS OF TUBERCULOSIS. J. C. Sherris. 

AN INVESTIGATION INTO THE DETERMINATION OF CORTICOSTEROIDS IN URINE. 
S. L. Tompsett. 

A Stupy OF BARBITURATE INTOXICATION BY AN ULTRA-VIOLET SPECTROPHOTO- 
METRIC TECHNIQUE. J. T. Wright and R. G. S. Johns. 

Luno Biopsy IN Mitrat STENOsts. J. B. Enticknap. 

TECHNICAL METHODS: 

A Stmp_e METHOD FOR THE DETECTION OF L.E. Cetts. R. H. Marten 
and E. K. Blackburn. 
AN E.ectrica, CoLony CouNnTER. W. D. Linsell. 


Issued quarterly; annual subscription £2 2s.; single copy 
12s. 6d.; obtainable from the Publishing Manager, B.M.A. House, 
Tavistock Square, London, W.C.1. 


SOCIETIES AND LECTURES 


Details in this column are necessarily brief. Further information and 
tickets where required (marked @) should be obtained from the institution 
concerned. 


Monday, February 16 
University CoLtLece.—At Physiology Theatre, 5.30 p.m., Dr. T. S. Work: 
Biosynthesis of Proteins. 


Tuesday. February 17 

British POSTGRADUATE MEDICAL FEDERATION.—At London School of 
Hygiene and Tropical Medicine, 5.30 p.m., Dr. J. C. White: Human 
Haemoglobins and Derived Pigments. 

‘CAERNARVONSHIRE AND ANGLESEY PAEDIATRIC CLUB.—At Clinic, Sackville 
Road. Bangor, 4.30 p.m., Mr, A. Sutcliffe Kerr: Neurosurgery in Child- 


aa OF DERMATOLOGY.—5.30 p.m., Dr. W. J. O’Donovan: Hysteria 

utis. 

MIppLesex County Mepicat Society.—At North Middlesex Hospital, 
3 p.m., clinical meeting 

@Society FoR THE STUDY oF ADDICTION.—At Meyerstein Lecture Theatre, 
Westminster Hospital Medical School, 5 p.m., Fifth Kelynack Memorial 
Lecture by Professor E. M. Jellinek: International Aspects of Alcoholism. 

West Enp Hosp!tTat For Nervous Diseases.—5.30 p.m., Dr. D. Gordon: 
Neuroradiological demonstration. 


Wednesday, February 18 

EuGENIcs Society.—At 26, Portland Place, W., 5 p.m., Galton Lecture by 
Professor T. H. Marshall, M.A.: Social Selection in the Welfare State. 

HarRVEIAN SOCIETY OF LONDON.—At St. Mary’s Hospital, Paddington, W., 
5.30 p.m., clinical meeting. 

@INstiTUTE OF DermMaTOLOGy.—5.30 p.m., Dr. J. A, Dudgeon: Virus 
Diseases. 

INSTITUTE OF UroLocy.—At St. Paul’s Hospital, W.C., 4.30 for 5 p.m., 
Mr. D. I. Williams: Spina Bifida and Incontinence. 

MipLaND MepicaL Society.—At Queen Elizabeth Hospital, Birmingham, 
8.15 p.m., clinical meeting. 

OxrForD UNIVERsITY.—At Radcliffe Infirmary, 5 p.m., Litchfield Lecture by 
Professor Dugald Baird: Some Epidemiological Aspects of Obstetrics. 
ScuooL, OF PHaRMACY.—At London School of Hygiene and Tropical Medi- 
cine, 5.30 p.m., Charter Lecture by Sir Henry Dale, O.M., F.R.S.: 

Future of Pharmacy and Pharmacology. 


Thursday, February 19 

BRITISH INSTITUTE OF RADIOLOGY.—8 p.m., Professor R. McWhirter: 
Radiotherapeutic Technique in Breast Carcinoma. 

British} POSTGRADUATE MEDICAL FEDERATION.—At London School of Hygiene 
and Tropical Medicine, 5.30 p.m., Sir Alan Drury, F.R.S.: Uses and 
Applications of Human Blood Plasma Fractions. 

EpinsurGH CLinicaL Cius.—At B.M.A. Scottish House, 8 p.m., Dr. 

F. T. Haultain: Some Problems in the Conduct of Abnormal Mid- 
wifery in General Practice. 

GLasGow UNIVERSITY Mepico-CuirurGicaL Society.—At Glasgow Univer- 
sity Union, 7.30 p.m., Dr. A. Slessor: Experimental Sait Depletion. 
—- OF CHILD HEALTH.—5S p.m., Dr. D. V. Hubble: The Thin 

hild. 

LIVERPOOL MEDICAL INSTITUTION.—8 p.m., Dr. J. Berkson: Oxygen, the 
Premature Baby and Retrolental Fibroplasia ; Mr. A. S. Kerr: Unilateral 
Proptosis. 

LONDON JewitsH HospttaL MepicaL Socrety.—At 11, Chandos Street, W., 
8.30 p.m., Mr. S. M. Cohen: Place of Sympathectomy Procedures. 

RoyYAL COLLEGE OF SURGEONS OF ENGLAND.—5 p.m., Hunterian Lecture by 
Professor J. E. Richardson: Early Renal Symptoms of Parathyroid 
Tumour. 

RoyaL Society oF TropicaL MEDICINE AND HyGItEne.—7.30 p.m., Dr. 
M. A. C. Dowling: Malaria Eradication Experiment in Mauritius. 

St. ANDREWS UNIVERSITY.—At Physiology Department, Dundee, 5 p.m., 
Professor J. Crighton Bramwell: Normal Heart. 

University CoLLece.—At Physiology Theatre, 4.45 p.m., public lecture by 
Professor V. B. Wigglesworth, F.R.S.: Chemical Aspects of Insect 


Physiology. 


Friday, February 20 

BIRKENHEAD MeEpicaL Society.—At Borough General Hospital, 8.30 p.m., 
Dr. S. G. James: Some Aspects of Mental Disorder and Crime. 

BriITIsH INSTITUTE OF RADIOLOGY.—S5 p.m., meeting of medical members ; 
6.30 p.m., Mr. A. Nemet, M.I.E.E., F.Inst.P., and Mr. W. B. Cox, 
B.Sc.: Contrast Problem in High Kilovoltage Radiography. 

FaCuLTY OF RADIOLOG!Ists.—At Royal College of Surgeons of England, 
4 p.m., Radiotherapy Section meeting. Professor B. W. Windeyer: 
Radiotherapist’s Impressions of a Visit to Canada. 

@INstiTuTE OF DeRMATCLOGY.—5.30 p.m., clinical demonstration by Dr. 
R. T. Brain: Common Skin Diseases in Children. 

KENT AND CANTERBURY HospPiTAL.—8 p.m., clinical meeting. 

LONDON SCHOOL OF HYGIENE AND TROPICAL MEDICINE.—5.30 p.m., Dr. D. P. 
Cuthbertson: Problems of Quality and Quantity of Protein. 

NORTH-WESTERN TUBERCULOSIS SoctETy.—At Liverpool Medical Institution, 
5 p.m., discussion: Tuberculosis and Pregnancy. 

RoyAL INSTITUTE OF PHILOSOPHY.—At University Hall, 14, Gordon Square, 
W.C., 5.15 p.m., The Reverend Vincent Turner: Theologians and 
Logicians. 

RoyaL Mepicat Socrety, Edinburgh—8 p.m., Mr. W. N. Morley: 
National Health Service. 

University CoLLece.—At Physiology Theatre, 5.30 p.m., Dr. T. S. Work: 
Biosynthesis of Proteins. 


Saturday, February 21 
BIocHEMICAL SocireTy.—At London School of Hygiene and Tropical Medi- 
cine, 11 a.m., Symposium: Biological Transformation of Starch and 


Cellulose. 





BIRTHS, MARRIAGES, AND DEATHS 


BIRTHS 


Alexander.—On February 6, 1953, at Ellerburn, Nunburnholme Avenue, 
North Ferriby, East Yorks, to June Alexander, M.B., Ch.B. (formerly 
Tyson), wife of Gordon Alexander, M.B., B.S., D.Path., a son. 

Davies.—On January 11, 1953, at the Royal Infirmary, Cardiff, to Marie, 
wife of Dr. D. M. Davies, a son—John Stuart. 


MARRIAGES 


Cooling—Bentley.—On December 27, 1952, at St. Peter's Church, Shaldon, 
Devon, Edwin Nicholas George Cooling, B.Sc., Colonial Forest Service, 
Northern Rhodesia, to Rosalind Mary Bentley, M.B., Ch.B., of Shaldon, 
Devon. 

DEATHS 


Bean.—On January 25, 1953, at Worthing, Sussex, Algernon Carter Bean, 
M.R.C.S., L.R.C.P., Surgeon Captain, R.N., retired. 

Wood.—On January 29, 1953, in a nursing-home, Brighton, Walter Robert 
Wood, M.R.C.S., L.R.C.P., L.D.S., of Treehills, Hassocks, Sussex, 


aged 80. 
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Any Questions ? 








Correspondents should give their names and addresses (not 
for publication) and include all relevant details in their 
questions, which should be typed. We publish here a selec- 
tion of those questions and answers which seem to be of 
general interest. 


Morphine in Acute Ventricular Failure 


Q.-—How long does morphine take to act when given for 
acute left ventricular failure from coronary occlusion? Is 
there any danger in giving it intravenously ? 

A.—Subcutaneous morphine begins to act within 5 to 
10 minutes in acute left ventricular failure. Intravenous 
morphine acts at once and is certainly preferable if given 
extremely slowly and in a relatively small dose, certainly 
not exceeding 4 gr. (16 mg.). The chief danger of intra- 
venous morphine is depression of the respiratory centre, 
but this can be avoided if due care is taken. 

Aminophylline acts more quickly than subcutaneous 
morphine, and is a drug of great value in acute left ventri- 
cular failure from any cause. The usual dose is 0.24 g. 
intravenously, but this dose may be doubled if necessary. 
It is an effective venous-pressure-lowering agent, and may 
also have some direct stimulating effect on the heart itself. 


Lipotropic Factors in Atherosclerosis 


Q.—Of what use are lecithin and other choline-containing 
substances in the treatment of coronary artery disease and 
atheroma ? 

A.—There is good evidence that the lipotropic factors, 
such as cHoline, have no influence whatever in protecting 
animals from experimental atherosclerosis, or in diminishing 
established atherosclerosis; nor has any well-controlled 
study proved that such lipotropic agents benefit human 
atherosclerosis. At the present time it is clear that treat- 
ment with such agents is not justified. 


Goitre Prophylaxis in Backward Communities 


Q.—What is the best way of preventing endemic goitre 
in a primitive community where the introduction of iodized 
sali is impracticable? I have seen a reference to work by 
Marine, who is said to have prevented endemic goitre in 
schoolchildren in Ohio by the twice-yearly administration 
of 2 g. sodium iodide. Is this method successful, and could 
it be applied to a primitive community? Such a method 
would certainly have administrative advantages. 


A.—The work réferred to was by Drs. David Marine and 
O. P. Kimball in 1917-19 ; the best account is in the Journal 
of the American Medical Association (1921, 77, 1068). Girls 
aged 5 to 12 years were given 2 g. of sodium iodide, divided 
into 10 daily doses of 0.2 g., each spring and autumn. Of 
2,190 girls so treated for 30 months, only five developed 
goitre; whereas of 2,305 untreated girls, 495 developed 
goitre. Marine and Kimball later considered this dose 
unnecessarily high. In goitre areas, 0.1 mg. of iodine 
(=0.13 mg. of potassium iodide) is probably an adequate 
daily prophylactic dose. These results speak for them- 
selves, but the method has never, so far as is known, been 
repeated, as shortly afterwards the use of iodized salt was 
introduced and has proved equally effective and more con- 
venient in most countries of Europe and North and South 
America. This latter method is now universally recognized 
as the method of choice, but if it is impracticable for the 
population in question, that of Marine and Kimball, 
possibly using half the dosage, would almost certainly be 
effective. Other measures that might be considered include 
adding iodine to the water supplies, administration of 
iodized sweets or tablets, and importation of sea-food—for 











example, dried sea-fish. Attempts have also been made to 
increase the iodine content of vegetable foods by the applica- 
tion of iodine-rich fertilizers. 





Risk of Explosion or Toxic Effects during Repeated Ether 
Abreaction 


Q.—I use open ether for abreaction treatment. (1) Are 
there any risks of explosion in the presence of a closed 
anthracite stove? If so, what precautions should be 
observed? (2) Are there any dangers to patients (or psy- 
chiatrist) from administering ether in this way several times 
a week for several months ? 


A.—(1) There is certainly a risk of explosion in these cir- 
cumstances. The likelihood, however, of explosions occur- 
ring with ether and air, as distinct from ether and oxygen, 
seems to be small. The risk of fire, however, is a very grave 
one, since the anthracite stove is at floor level where the 
ether vapour is certain to collect. 

(2) Many patients in the past have had open ether several 
times a week for a period of weeks or months without 
apparent damage. However, the possibility cannot be ruled 
out that in certain individuals such repeated administrations 
might in time produce degenerative changes in various 
organs, notably the liver and kidneys. 


A.C.T.H. in Status Asthmaticus 


Q.—What is the place of A.C.T.H. and cortisone in the 
prevention and treatment of status asthmaticus ? 


A.—A.C.T.H. and cortisone undoubtedly have a place in 
the treatment of status asthmaticus. Although in a small 
proportion of cases they are ineffective, the large majority 
are markedly benefited, often dramatically so. One must 
remember the recognized contraindications, and _ that 
A.C.T.H. and cortisone have a temporary suppressive 
action only. The attacks will recur after the A.C.T.H. 
or cortisone is stopped, perhaps within a few days, although 
just occasionally not for a few months. It is just as well 
to keep patients so relieved under observation for a few 
weeks, for the writer has found severe asthma recurring 
within that time. It has also been recorded that two cases 
relieved by A.C.T.H. died of status asthmaticus 20 and 29 
days later (Acta allerg., 1952, 5, 75). 

If there is a dominant infective factor in a case of status 
asthmaticus, antibiotics should be used. At the present 
time it may be that we should reserve A.C.T.H. and 
cortisone for those cases of status asthmaticus in which 
adrenaline and intravenous aminophylline have failed. The 
prevention of status asthmaticus is best done by specific 
diagnosis and therapy and not with A.C.T.H. or cortisone. 


Troublesome Cough in a Child 


Q.—Can you please tell me how to stop the unproductive 
cough which usually follows even a slight cold in a child 
of 5? The child does not cough much during the day, 
and her general health is unimpaired, but she is awake 
several times every night, and from about 5 a.m. onwards. 
There are no prolonged bouts of coughing—I am certain 
there is no question of pertussis—but the child and her 
mother are losing hours of sleep every day. The tonsils 
are not enlarged and the adenoids were removed last year. 


A.—A satisfying answer to this question cannot be given 
as it presents a really difficult problem. 

Some children develop a high fever and a severe cough 
with every cold and some a cough which persists for weeks 
after the cold, and in either case it is difficult to treat 
satisfactorily. The statement that the cough is unproduc- 
tive does not mean very much in childhood, because sputum 
or discharge from the posterior pharynx is in any case 
swallowed. The posterior wall of the pharynx should 
always be examined, and a post-nasal muco-purulent dis- 
charge may then be seen or the pharyngeal wall may be 
noted to be reddened and granular. In that case nasal 
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drops—+% ephedrine in normal or half-normal saline—may 
be helpful if the child allows them to be given. They 
should be given three times a day for not more than a 
month, with the child lying on her back, with her head bent 
back over the edge of her bed, so that the drops pass down 
the nose and do not simply trickle out again. 

Chloramphenicol may be extremely effective in cutting 
short a cough of the nature described, but it is not desirable 
to use it for a comparatively minor disorder in view of the 
possibility of toxic effects. These are of course very rare, 
but of such gravity that this drug should not be used lightly, 
especially for conditions which may frequently recur. The 
writer has had no experience of the use of topical 
chloramphenicol. 


Oral Vaccines 


Q.—Where can I find an authoritative opinion on the 
value of oral vaccines ? 


A.—On p. 74 of the Second Book of Any Questions ? 
The book is obtainable for 7s. 6d. (postage 6d.) from the 
Publishing Manager, B.M.A. House, Tavistock Square, 
London, W.C.1. 


Relationship between Clinical and Biochemical 
Findings in Diabetes 


Q.—How close is the relationship between the presence 
and severity of diabetic symptoms and the level of the blood- 
sugar curve? During a glucose-tolerance test one of my 
patients had a fasting level of 260 mg., rising to 337 mg. 
per 100 ml., yet he has almost complete freedom from 
symptoms. Is this common, and what is the explanation ? 


A.—lIt is difficult to assess the severity of diabetes from 
the sole consideration of the blood-sugar curve, although it 
is safe to say that if the curve shows only a slight degree 
of carbohydrate intolerance the diabetes is mild and symp- 
toms slight or absent. When there is a high fasting level, 
as in the case in question, a steep rise, and slow return it is 
impossible, without knowledge of the clinical condition, the 
presence or absence of ketosis, etc., to say with any degree 
of certainty whether the diabetes is severe or not or whether 
symptoms are likely to be severe. One of the reasons for 
this lack of relationship between symptomatology and 
glucose tolerance is the duration of the disease. If the 
patient is young and the onset of diabetes relatively rapid, 
there will almost certainly be such symptoms as loss of 
weight. But if the patient is middle-aged or old, and especi- 
ally if the patient is an obese woman with the relatively 
mild type of diabetes, symptoms are often absent, even when 
the blood sugar is considerably raised. It seems possible 
that in these cases the patient has become gradually accli- 
matized to a higher level of blood sugar and is able to 
tolerate it without marked loss of fluids—the factor respon- 
sible for many of the classical symptoms of diabetes. 
Pruritus vulvae is a marked exception and is frequently the 
only symptom present in such cases. 
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Essential Hyperidrosis 


Q.—A healthy young engineer finds that excessive sweat- 
ing of his hands corrodes the delicate metal parts with 
which he works. Can you suggest a remedy? 
gloves, by impairing the sensitivity of his hands, would be 
a disadvantage. 


A.—It may be that treatment of the metal parts with 
protective or rust-proof oils should be considered here. 

The treatment of what may be called an essential hyperi- 
drosis of the hands is difficult. Local measures, including 
fractional doses of x rays and astringents, such as 10% 
solution of sodium hexametaphosphate or aluminium salts, 
are of limited value. Atropine or sedatives internally are 
similarly seldom helpful and are not desirable in an other- 
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wise healthy subject. The channel through which the 
physiological dysfunction acts is nervous, and theoreti- 
cally ganglion-blocking agents, such as hexamethonium 
bromide or tartrate, should prove useful. Often, however, 
the effective dosage is near the toxic dosage and may be 
dangerous, but this measure should receive a trial. If the 
position is serious the question of surgical cervical sympath- 
ectomy might be considered. A preliminary nerve block 
would indicate its value. 


Arthrogryposis Multiplex Congenita 


Q.—What is known about the aetiology, course, and 
treatment of arthrogryposis\ multiplex congenita ? 


A.—This disease—also known as amyoplasia congenita— 
is rare. It is certainly a congenital abnormality, but whether 
it is hereditary or due to some interference during preg- 
nancy is unknown—the latter is more likely. 

The primary condition is now known to be an absence 
er marked hypoplasia of muscles, particularly in the fore- 
arms and below the knees. The skin changes and the 
stiffness of the joints are thought to be secondary to this. 
The main effect of the lack of muscle development is the 
formation of deformities such as club foot, club hand, flexion 
of knees or elbows, and dislocations of the hip. The 
treatment is largely confined to the correction of these 
deformities, and it always proves difficult, long continued, 
and finally often incomplete. However, as time goes on, 
the child learns to become more active, and there is a 
general improvement in function. Treatment, therefore, 
may be said to be that of the deformities existing in any 
particular patient, along fairly orthodox lines. The extent 
of the disease is very variable from child to child. 


NOTES AND COMMENTS 


Night Starts.—A Doctor writes: With reference to your 
expert’s reply to this question (“‘ Any Questions ? ’’ December 13, 
1952, p. 1319)'I have considerable personal acquaintance with 
“night starts.” I get them in my legs as a result of organic 
mischief, an old paralysis of both legs from transverse myelitis. 
These jerks have steadily diminished during the last 22 years. I 
seldom have a night quite free. They do not worry me much. 
Either by change of position or other simple means I can get to 
sleep. But sometimes I may have a poor nighi with them, and 
even get jerks in my arms. The exciting cause is a late night, 
often with too much food and some alcohol and a smoky 
atmosphere. Whether that is indigestion or a temporary plethora 
I am not sure. As one of my friends of rather more than my 
age (71) gets similar troublesome nights on rare occasions, I 
wondered whether you might have added to your answer that the 
evening habits of food and drink may need revision. 

Our Expert writes: The observations of your correspondent. 
are interesting; and so little is known about this subject that the 
possible effect of evening habits in food and drink is well worth 
bearing in mind. Flexor spasms are well known in disease of 
the spinal cord—e.g., from disseminated sclerosis—though their 
causation is unknown. | It is possible that what your correspond- 
ent has to put up with after a transverse myelitis is an abortive 
form of the flexor spasm. 
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